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AAccrroonnyymmss  aanndd  mmeeaanniinnggss  
 

AES: Architecture and Engineering Series. 

BIM: Building Information Modelling. 

DSLR: Digital Single Lens Reflex 
(camera). 

ESO: European Southern Observatory. 

ISO: The sensitivity of a piece of film (or 
sensor) to light in a camera. The higher the 
ISO setting, the more sensitive the sensor, 
and the noisier (grainier) the image.  

SOM: Skidmore, Owings & Merrill. 

VLT: ESO’s Very Large Telescope in Chile. 

Anamorphic: Media that appears as 
understandable from a certain perspective. 

Angular resolution: The ability of an 
optical tool to distinguish between small or 
far away objects. 

Astro-imaging: The practice of recording 
light from celestial objects within 
astronomy. 

Exoplanet: Planets outside of our solar 
system. 

Ocularcentric: Regarding visual 
information as the central component to 
human senses. 

Optical design tools: Architectural design 
tools which primarily use lenses and 
sensors, including the human eye. 

Persuasions: Conditions of ocularcentric 
design tools which have an influence over 
a designer’s design intentions. 

Physical DSLR: A DSLR that exist in 
physical reality, as opposed to a simulated 
DSLR. 

Representation: Media used to 
communicate or record design proposals. 

Signature of the instrument (Instrument 
signature):  The physical or digital 
components of an optical tool which affect 
the incoming light and produced image. 

Simulacrum: an imitation of something 
else. See below for a contextual definition 
pertinent to this thesis: 

‘When the retiring Descartes entered the 
public eye in 1637 with his Discours de la 
methode, he added to it […] two 
appendices on optics: an essay on the law of 
refraction and one on the rainbow. […] 
Descartes asked a glassblower to create a 
simulacrum of a single raindrop one 
hundred times enlarged. […] It remained 
to Descartes, however, to piece together 
the path of a single ray of light through the 
repeated application of both laws [of 
reflection and refraction]’.1 

Simulated DSLR: A simulacrum of a 
physical DSLR that exists within render 
space that performs as a physical DSLR. 

  

 
1 Friedrich A. Kittler and Sara Ogger, ‘Computer 
Graphics: A Semi-Technical Introduction’, Grey 
Room, 2, 2001, 31–45 (p. 38). 
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IInnttrroodduuccttiioonn  
PPrreemmiissee  

 

Architects use design tools to design buildings, and almost all design tools are geared towards 
the visual sense despite the use and experience of buildings being totally sensory. Pencils, 
paper, screens, models and photographs only serve our eyes, with a few exceptions. The built 
environment, however, can be touched, interacted with, moved within and much more. Not 
only is there this gap in architects’ contemporary design methods, but these visual tools 
themselves may actively persuade architects to make certain design decisions within the tools’ 
visual agenda. These persuasions may be one of the most informative aspects of contemporary 
architectural design, yet they often seem implicit and hidden to practicing architects. The 
title of this thesis alludes to Louis Kahn’s ‘what do you want, brick?’ lecture. Kahn spoke, 

‘If you ask brick what it wants it will say ‘well I like an arch’. And then you say 'but arches 
are difficult to make, they cost more money, I think you can use concrete equally as well.' But 
the brick says[…]'I like an arch.' It’s knowing what it can do, and [one should] respect that, 
tremendously.’2 

This example is of the material world’s persuasive influence on design thinking. But can the 
same not be asked of the optical tools an architect uses, such as pencils, paper, models, 
photographs and now design software, computer graphics and render engines?  

The designs of military buildings are commonly persuaded by optics, in quite exaggerated 
ways. This may serve as an example of the term ‘persuasion’. German air raid shelters of the 
First World War were direct constructions of optical workflows, with the goal being total 
camouflage. German pilots would take careful aerial photographs of patches of land where 
they were intending to construct shelters and then made extremely shallow pyramidal 
shelters that blended into the surrounding land that mimic the tones, colours and textures of 
the original photograph3 (see Figure 1) The pyramidal form, colours and textures were all 
persuaded by just one optical condition: the plan (a singular, flat view from above). While 
most buildings of contemporary architecture are not military, it is possible that they are also 
rather direct persuasions of the optical conditions used in their design processes. Instead of 
aerial photography from aircraft, we as designers use everything from plan drawings to 
render techniques, and these have their own persuasions to a designer.  

Abstract ocularcentric4 methods have not always been the common mode of design. In fact, 
these methods have only been employed for a few hundred years despite their current 

 
2 Louis Kahn, ‘Louis Kahn at the 1972 International Design Conference of Aspen via the SCI-Arc Media 
Archive’ (Aspen, CO, USA, 1972) <https://www.youtube.com/watch?v=ZaUtcKqdL5E&t=1719s> [accessed 17 
November 2021]. 
3 Solomon J. Solomon, Strategic Camouflage (London : John Murray, 1920), p. 3 
<http://archive.org/details/StrategicCamouflage1920> [accessed 9 January 2021]. 
4 Juhani Pallasmaa, The Eyes of the Skin: Architecture and the Senses (Chichester : Hoboken, NJ: Wiley-
Academy ; John Wiley & Sons, 2012), p. 15. 

Figure 1 
A pyramidal form, seen from above, designed  to 
prevent the stark formation of shadows in sunlight. 
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pervasiveness. The Beauvais Cathedral, circa 1200-1500, is a reminder of the structure of 
architectural practice that precedes our current ocularcentric world. Gothic master builders 
and masons constructed cathedrals such as these with not much more planning than a 
schematic, basic wooden model. The majority of the design work was done on the ground 
itself, in the pacing and calculation of the foundations. Distances and geometry were 
determined on-site using rods and rope. Angles were determined using simple Pythagorean 
rules, and orthogonal ‘correctness’ by equalizing diagonals.5 If one were to make a 
comparison between master builders and architects, one could say that architects have 
become further removed from the reality of their projects as they have become further 
absorbed into their abstract ocularcentric tools.  

The idea that optical tools and methods influence the construction of reality is not news to 
many fields, especially scientific ones. Since the 1200’s, optics have become fundamental for 
fields attempting to determine the natural world.6 Astro-imaging, the practice of using 
optical tools to analyse and photograph celestial subjects within the larger field of astronomy, 
is one of these fields. Many of the recent findings regarding space observation are usually 
written in such a way as to directly link the scientific findings to the optical methods used, as 
if the understanding of spatial reality is inextricably tied to the method of observation and 
cannot be stated without. For example, astro-imaging articles usually read in the following 
objective way, 

‘The Event Horizon Telescope (EHT) collaboration released the first direct image of a black 
hole in 2019, and while the picture on its own was impressive, it wasn’t the scientific 
smorgasbord some had hoped for. Now, researchers have added polarised light to the picture, 
giving us an idea of how magnetic fields around a supermassive black hole create powerful 
jets of matter.’7 

And, 

‘‘it should be relatively easy to detect exomoons orbiting large rogue planets because there is 
no glare from a host star adding unwanted noise to the images.’8 

Without that polarising filter, or methods of avoiding glare in optics, the constructed reality 
of celestial subjects within astro-imaging would vary significantly. Scientific facts such as the 
composition of a black hole are not just truths that exist waiting to be discovered, but are 
instead a product of scientific inquiry that stands or falls on the strength of the institutions 

 
5 Stephen Murray, ‘Plotting Gothic: A Paradox’, Architectural Histories, 2.1 (2014) 
<https://doi.org/10.5334/ah.bs>. 
6 Dalibor Vesely, Architecture in the Age of Divided Representation: The Question of Creativity in the Shadow 
of Production (Cambridge, Mass: MIT Press, 2004). 
7 Leah Crane, ‘New Picture of Famous Black Hole Reveals Its Swirling Magnetic Field’, New Scientist 
<https://institutions.newscientist.com/article/2272226-new-picture-of-famous-black-hole-reveals-its-
swirling-magnetic-field/> [accessed 16 November 2021]. 
8 Leah Crane, ‘Astronomers May Have Found a Moon Orbiting a Rogue Planet with No Star’, New Scientist 
<https://institutions.newscientist.com/article/2290225-astronomers-may-have-found-a-moon-orbiting-a-
rogue-planet-with-no-star/> [accessed 16 November 2021]. 

and practices that produced them and made them intelligible.9 Therefore, the optical tools 
and methods used in these astro-imaging processes are in themselves generators of reality 
itself, not just observational by-standers. Perhaps the same can be said of the architect’s 
optical toolsets.  

By adopting cross-disciplinary learning, methods from astro-imaging can be used to 
understand the nuances of ocularcentric architectural practice, since astro-imaging 
understands these nuances explicitly. This is common in the sciences, for example, the study 
of genetics crosses disciplines such as biology, chemistry, and environmental science.10 Since 
astro-imaging is a scientific field, this approach should be relevant as a way of systematically 
extracting information from a field that questions these ocularcentric agendas closely.  

AArrgguummeenntt  

Contemporary architectural practice does not question the persuasions of their ocularcentric 
design tools, at least not as much as other ocularcentric fields, and therefore they remain 
implicit to architects. In astro-imaging these are not only explicit, but an astronomer’s 
observable reality is understood as constructions of optics. 

TThheessiiss  aaiimmss  

Two research questions arise, 

1. What can this comparison to astro-imaging infer regarding the persuasive nature of 
optical tools on architectural design? 

2. How can these tools become generative and integral to the design of the architecture 
they attempt to investigate, as they do in astro-imaging? An example of a generative 
ocularcentric persuasion in astro-imaging would be the generation of magnetic fields 
around a supermassive blackhole with the addition of a polarising filter.   

 
9 Ava Kofman, ‘Bruno Latour, the Post-Truth Philosopher, Mounts a Defense of Science’, The New York 
Times, 25 October 2018, section Magazine <https://www.nytimes.com/2018/10/25/magazine/bruno-latour-
post-truth-philosopher-science.html> [accessed 28 January 2021]. 
10 Encyclopedia of the Sciences of Learning, ed. by Norbert M. Seel (New York: Springer, 2012), p. 858. 
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LLiitteerraattuurree  RReevviieeww  
 

This kind of project could be seen as ‘proto-architectural’,11 meaning it is insulated from 
considerations such as life, social and political histories.12 The proto-architectural field 
allows for investigation within architectural representation and media. 

There are various approaches to this general subject in architecture, but few on the idea of 
persuasions. General frameworks could be formed on texts in the sciences and the arts, 
representation and investigation, phenomenology and objectivity, etc. However, since astro-
imaging is being compared against architecture for its technical insights, the most valuable 
texts are those that are equally technical and specific.  

Evans, a seminal thinker in this field who touches on persuasive ocularcentrism, goes as far 
as to call ‘the assumption that there is a uniform space through which meaning may glide 
without modulation’ a ‘naive delusion’13 when referring to methods of architectural 
representation that sit between architect and design proposal. It is exactly this space where 
the architect’s optical tools reside, where each tool modulates that which a designer intends 
and that which a designer designs. Evans is calling for the knowledge of the existence of this 
non-uniform space of implicit modulation. 

Such modulation of meaning may arise through what Dalibor Vesely, more of a 
phenomenologist, describes as a ‘distance separating the instrumental and the 
communicative understanding of architecture’14 that highlights a ‘wide gap in our 
contemporary culture’15. It is this instrumental understanding of architecture that remains 
to be fully dissected. Evans speculates that instead of writing a history of architecture 
concerned with ‘style or signification’16, as is commonly the case, a history could be written 
that concentrates on manners of working, specifically ‘concerning the gap between drawing 
and building’.17 The space that modulates Evans’s ideas on meaning is conventionally known 
as architectural representation: drawings, models, collage, photographs, renders, etc., that 
attempt to represent a design proposal yet to be constructed. This is an optical space. Each of 
these forms of representation aim to serve only a pair of eyes, a camera, a render engine, or a 
combination. 

Juhani Pallasmaa, another phenomenologist, describes how ‘sight has historically been 
regarded as the noblest of the senses, and thinking itself thought in terms of seeing’.18 It’s 
possible that since sight is so ubiquitous in contemporary society it has become unquestioned 

 
11 Zeina Koreitem and Carolyn Kane, ‘Computational Color’, PROJECT, 7, 2018. 
12 Koreitem and Kane. 
13 Robin Evans, Translations from Drawing to Building and Other Essays, AA Documents, 2 (London: 
Architectural Association, 1997), p. 154. 
14 Vesely, p. 2. 
15 Vesely, p. 2. 
16 Evans, p. 186. 
17 Evans, p. 186. 
18 Pallasmaa, p. 15. 

as a perceptual agent in architecture. But Pallasmaa realises that there is a disconnection 
between this ‘ocularcentric’19 way of being and the physical world in which our bodies exist, 
which he calls the ‘haptic continuum of the self.’20 This experience of the inhabited built 
environment is sometimes referred to as kinaesthetic space.21 Kinaesthetics have less to do 
with ocularcentrism, and more to do with touch, perception of mass, etc. Experiential 
phenomena that ocularcentrism misses, that we as inhabitants of architecture find ourselves 
amongst. Pallasmaa doesn’t identify, however, what ocularcentric architectural design 
processes actually mean for the design of architecture at the studio level. Evans, Vesely and 
Pallasmaa understand that this gap exists, but perhaps fall short in identifying the causes and 
effects of architectural design through implicit ocularcentrism.  

To be technical and specific regarding representational media, one can look at Brasilia (1956-
1960) as a good example of the persuasive power of scaled orthographic drawing, specifically 
in plan. Political scientist James C. Scott finds with Brasilia that, 

‘The city was […] designed from the ground up, according to an elaborate and unified plan. 
Housing, work, recreation, traffic, and public administration were each spatially segregated 
as Le Corbusier would have insisted. Inasmuch as Brasilia was itself a single-function, strictly 
administrative capital, the planning itself was greatly simplified22…Virtually all the needs of 
Brasilia's future residents were reflected in the plan. It is just that these needs were the same 
abstract, schematic needs that produced the formulas for Le Corbusier's plans [...] The plans 
are highly legible, planned simplifications devised to create an efficient order that can be 
monitored and directed from above.’23 

Perhaps practicing architects are too close to this issue to see it clearly. Essentially, Scott 
argues that Brasilia is a manifestation of its design tool, the orthographic plan, such that the 
city itself is inextricably linked to the ocularcentric method by which it was designed and 
represented. John May, Associate Professor Architecture at Harvard GSD, is one of the few 
architects who have written on the causes and effects of architectural design through implicit 
ocularcentrism. May argues that many cities in general, not just Brasilia, are an ‘orthosis’, an 
orthographic ‘idea-object’. Not just in form, but also in their politics, where written laws, 
constitutions, decrees and dissent intermingle with the ‘silence’ of drawn plans.24 The idea 
that a city can be described as a product of its ocularcentric design method, an ‘orthosis’, 
alludes to the persuasive power of the type of drawing used in its design. Evidently, persuasive 
drawings are not just limited to individual buildings; they implicate the city itself, and their 
effects are measurable by historians, not necessarily architects.  

 
19 Pallasmaa, p. 19. 
20 Pallasmaa, p. 19. 
21 Adolf Hildebrand, ‘The Problem of Form in the Fine Arts 1873-1893’, in Harry Francis Mallgrave and 
Eleftherios Ikonomou’s  Empathy, Form and Space: Problems in German Aesthetics (Santa Monica, Getty 
Centre, 1994). 
22 James C. Scott, Seeing like a State: How Certain Schemes to Improve the Human Condition Have Failed, 
Yale Agrarian Studies, Nachdr. (New Haven, Conn.: Yale Univ. Press, 2008), p. 118. 
23 Scott, p. 125. 
24 John May, ‘Everything Is Already an Image’, Log, 40, 2017, p. 21. 
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Evans combines this insight of persuasive orthographic drawing with some highly specific 
architecture projects. According to Evans, the first documented critique of the relationship 
between orthographic drawing and orthographic proposal dates back to the 1300’s with the 
elevational drawings of Giotto’s Campanile of S. Maria del Fiore (Bell Tower). Up until then 
orthographic drawings equated the flat surface of building walls and floors with the flat 
surface of representation.25 I.e., the paper being drawn on was flat, and therefore the two-
dimensional orthographic drawing on the paper itself simply scaled up to be an orthographic 
wall. Thus, orthographic drawing persuaded orthographic buildings. However, in Giotto’s 
Bell Tower, for what may be the first time, this relationship was questioned. In Giotto’s 
elevational drawing, the corner bastions of the tower were designed as chamfered and the 
diagonal Gothic windows were drawn obliquely but with no indication of perspectival 
recession in the elevation.26 In other words, there were parts of the building that were 
described in elevation orthographically but were not persuaded to be orthographic in 
construction by the paper they were drawn on. If the question is ‘what do you want, 
orthographic drawing?’, the answer can be found in buildings drawn orthographically prior 
to Giotto’s Bell Tower. This can’t however be the only persuasive element of orthographics, 
which leaves room for investigation. Orthographic drawing is also just one of many design 
methods, and as time has gone on since Giotto, architects have become mass producers of 
ocularcentric media, such as photographs. 

In 1978, as model photography gained more traction within architectural design, architect 
John Hartman found in his book chapter ‘Some Observations on the Influences of 
Architectural Models’ that, 

‘during the last twenty-five years, architects have relied so exclusively on models that it 
seems appropriate to comment on the effects they have had on architectural design, especially 
today when many buildings look increasingly like large models and the models themselves 
are being sold as art object in galleries. The natural influence of media on content is unusually 
strong in the case of models and is often underestimated […] The inherent abstraction 
required in the construction of a model tends to emphasize organization, volume, and surface 
and to deemphasize mass, texture, material, and, in many cases, interior space.’27 

This may seem like an issue related to model making more than ocularcentrism, but since 
models are scale versions of building proposals, they intend to serve an observer’s visual sense. 
What is not clear though are the differences between viewing a model with one’s eyes versus 
viewing a model photograph taken by a camera, and what kind of camera. Perhaps there are 
different persuasions across different optics when dealing with models. Specificity into this 
condition is hard to come by, perhaps since it requires a knowledge of optical technicalities 
as well as architectural representation. 

 
25 Evans, p. 167. 
26 Evans, p. 167. 
27 George Hartman, ‘Some Observations on the Influences of Architectural Models’, in Great Models: 
Digressions on the Architectural Model (North Carolina State University, 1978). 

Before these questions relating to photography within architecture could be answered, 
architects themselves began to produce further optical design tools. Around the time of 
Hartman’s insight into photography, computer rendering, a new form of imaging, took its 
place within contemporary architectural representation. SOM developed one of the first 
architectural software for digital modelling and rendering with IBM in the 1970’s called 
Architecture and Engineering Series (AES). This program allowed architects to model 
proposals digitally, work on them collaboratively, understand them in virtual 3D and make 
perspective images and other drawings. Computer software gained the attention of media 
theorist Friedrich Kittler, and Kittler noticed a trend. Kittler realised that if photography 
strives to simulate the eye, then computer graphics such as AES aim to simulate photography. 
Wetwear inspires hardware which inspires software.28 Kittler, however, never translated 
these hierarchies of optics into effects on architecture itself. Kittler’s focus was more on the 
relationships between these modes of media and their impact on our perception of images 
than anything too specific on the built environment. 

This gap became poised to close when contemporary media theory met architectural design 
with the beginnings of the MIT Media Lab (a product of their architecture school) in the 
80’s, and architectural practice itself began to question the persuasions of its ocularcentric 
methods. However, this only really manifested as discussions over perspectival projection, a 
common theme in architectural optics. William Mitchell, faculty member at the lab, 
consolidated these ideas in his text ‘The Reconfigured Eye: Visual Truth in the Post-
Photographic Era’. Mitchell found that when computation in architecture started to become 
more common in the 90’s, the indexical relationship between computer model and proposed 
architectural intention became more apparent, especially with the ubiquity of digital 
photography that paralleled computation.29 In other words, perspective generated by render 
engines in CAD programs became less to do with representation and more to do with 
simulation and prediction that could be verified with instantaneous digital photography.30 
There would no longer be room for error as computer models became totally convincing of 
design intention down to impossible tolerances. Success of the built work itself would be 
measured on matching the construction’s photograph to the render,31 bypassing the actual 
building itself. This extremely tight relationship of indexes is a condition of the technically 
productive world that architecture finds itself in, and sets itself up for design agency to 
transfer from the architect to the optics, with the architect acting more like a technician than 
a creative. However, this world is interested mostly in perspective, just one facet of 
ocularcentric persuasions. 

The existing literature on this subject highlights a few gaps in knowledge which need to be 
filled to answer specifics on the implicit lack of questioning regarding ocularcentric 
persuasions on architectural design. Between architects, phenomenologists and media 

 
28 Kittler and Ogger, p. 35. 
29 William Mitchell, The Reconfigured Eye: Visual Truth in the Post-Photographic Era, New Ed edition 
(Cambridge, Mass.: MIT Press, 1994), p. 119. 
30 Mitchell, p. 119. 
31 Mitchell, p. 119. 

1312



theorists these gaps include an over-interest in perspectival construction within architectural 
design, lack of technical specifics on the combination of architectural representation with 
optics (eyes and types of cameras which are the receivers of information from 
representational media), and not much in the way of the application to architectural design 
regarding the hierarchies of optic modes (eyes, cameras, render engines). 

  

MMeetthhoodd  
 

Research through practicing architectural design itself can attempt to fill these gaps, since 
the persuasions of ocularcentric design tools apply directly to design. Such research can be 
conducted at the studio, interview, and fieldwork scales. Many of the insights regarding 
ocularcentrism in architectural practice come from my own experience in the field, much 
like how much of Evans’s insights come from his.32 

Research through design requires the act of design. This is an opportunity to work on a 
project close to the lives of those who are, in part, collaborators on this work: astronomers. 
Atop a mountain in Chile’s Atacama Desert sits the Very Large Telescope (VLT), run by the 
European Southern Observatory (ESO). It is the pinnacle of today’s ground-based 
telescopes, collecting data in both visible light and infrared.33 There are four main telescopes, 
each a few storeys tall, and a few smaller survey telescopes adjacent.34 It’s setting, in what is 
sometimes known as the driest place on earth, makes it beguiling to visitors35 who come to 
marvel at these strange space-age objects, the telescopes, in such stark, hostile scenery, far 
away from anyone or anything. Cerro Paranal, the mountain the VLT sits on, is a significant 
2,600m above sea level, required for the lack of water vapour and atmospheric distortion that 
would otherwise affect the incoming light to the telescopes.36 The practices of the VLT are 
some of the most advanced visible light collection methods in the world to date and 
subsequently this telescope is in extremely high demand. On site is the Residencia: lodgings 
for the staff and visiting researchers. The Residencia is part of the basecamp, a few hundred 
meters away from the telescopes themselves, which in addition to the Residencia contains 
mainly service buildings.37 Supposing that the Residencia was never built, a new Residencia 
can be designed to act as a case study for the thesis aims and gaps found in the literature 
review. Perhaps the lessons of astronomers can become useful and insightful to the 
construction of spaces they themselves occupy. 

The design process of this proposed Residencia project is itself the method by which 
unquestioned implicit ocularcentric persuasions can become questioned and made explicit. 
This is done through studio insights into the conventional channels of architectural design: 
computer rendering, orthographic drawing and photography. In order to question these, 
they are to be compared against similar ocularcentric methods within astro-imaging, since 
astro-imaging conventionally understands the explicit persuasions of their tools on the 
construction of their observable reality. Astronomer’s call these explicit persuasions the 
‘signature of the instrument’;38 i.e., the instrument’s own material composition which in 

 
32 Evans, p. 9. 
33 Sophie Reed, Interview on astro-imaging workflows with Reed, Faculty at Princeton University, 2020. 
34 Steffen Mieske, Interview on VLT operations with ESO’s Steffen Mieske, 2021. 
35 Mieske. 
36 Reed. 
37 Philipp Auer, Interview with Auer Weber Architects on the Paranal Residencia, 2021. 
38 Reed. 
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turn affects the composition of observable images from celestial objects. These might include 
conditions such as light from a full moon bouncing around inside the telescope mirrors, or 
manufacturing traces on the camera sensors.39 Astronomers are required to question these 
signatures in order to objectively understand how to mitigate against them40 in the hope of 
finding a uniformly objective version of observable reality, un-modulated.41 Persuasions are 
more of an architectural issue, slightly different to signatures. All persuasions start out as 
instrument signatures, but since they’re found within a design industry, they go some way 
in persuading architects to make certain creative decisions either implicitly or explicitly. In 
architectural terms for example, a signature of an orthographic drawing would be the flat 
sheet, and the persuasion would be the flatness of the sheet persuading the architect to design 
flat, orthogonal surfaces as with Giotto’s Bell Tower. Astronomers, however, do not design 
the celestial objects they observe, but the signatures of their instruments go some way in the 
construction of realities presented to the eye of astronomers.  

Signatures exist as conditions of three dimensions, but a further symmetry between astro-
imaging and architecture is time oriented. Celestial subjects are very distant, and therefore 
the light travelling to earth describes objects of the distant past since the speed of light is finite. 
While astronomers are observing these past objects, architects are designing future objects. 
Either way, the subjects that architects and astronomer’s deal with are temporally offset as 
well as spatially offset.  

Astronomers understand the extent of instrument signatures through digital simulation 
techniques. They will often run their physical observations alongside equivalent observations 
simulated through computers to be able to make judgements about how the physical optics 
persuade a different version of reality to the controlled version of reality in simulations.42 
Digital simulation could therefore be a useful way to understand the signatures of 
architectural instruments such as cameras and eyes when used with models and drawings 
respectively. This requires the digital construction of a DSLR camera and pair of eyes for 
their use in simulations. I will also simulate an earth observation satellite (the kind used in 
Google Maps) in order to understand the implicit persuasions of satellite photography used 
for larger scale context studies in contemporary design projects, since Google Maps is now so 
ubiquitous in design practice for early phase work. Through these simulations, the signatures 
of each optical tool should become clearer, especially when used for the development of the 
Residencia project. 

A digitally simulated camera is as follows. A camera (for instance, a 35mm focal length DX 
sensor DSLR commonly used in model photography) is digitally made in a 3D CAD software 
(in this case, the CAD program ‘Rhino’) using manufacturer’s drawings, much like one 
would construct a chair or a house in Rhino space. After this, the lenses are assigned a glass 
material and the sensor is assigned a reflective material. This means that not only is the 

 
39 Reed. 
40 Reed. 
41 Evans, p. 154. 
42 Reed. 

geometry of the camera modelled in Rhino, but its material attributes are modelled too. In 
essence, it is a digital simulacrum of a physical object not just in form but also in performance. 
A camera like this can be ‘looked through’ in Rhino, since Rhino and its accompanying render 
engines have the capacity to simulate photon behaviour. The world that the simulated 
camera looks at is projected through the lenses onto the sensor, and the sensor reflects this 
image onto the computer screen for us to see. Therefore, the DSLR digital simulacrum can 
take pictures within the Rhino world that are nearly identical to those within the physical 
world. Conventional render cameras, however, are more primitive versions of linear 
perspective; they simply algorithmically transform 3D geometry coordinates in Rhino space 
into 2D coordinates on a picture plane43 as if lens and sensor materials were irrelevant. This 
simulation technique, however, does the same translation but by tracing photons from 
subject to camera, one by one, much like conventional photography. The same simulations 
can be done with the digital construction of a pair of eyes and earth observing satellite. 
Whenever an orthographic drawing is to be worked on, it will be worked on through the 
simulated pair of eyes. Whenever a model is being photographed, it will be simulated with 
the DSLR. Whenever the site is being observed through satellites, it will be observed through 
the simulated satellite camera. These can then become tools for the understanding of 
instrument signatures within architecture. 

This method presents an opportunity for a deeper understanding of DLSR model 
photography specifically. Model photography offers the ability to overlay scale proposals onto 
proposal sites using anamorphic projection (the idea of placing a model in front of a camera 
in a certain position to make the proposal seem like it is built at 1:1 in the background). Using 
the simulated DSLR method within the Rhino space of the proposal, one can figure out 
exactly where a physical DSLR and a scale model(s) of the proposal would need to sit on site 
in relation to each other, in order to construct an anamorphic image of the proposals (see 
Figure 2). This can be done highly precisely in Rhino space such that a designer may show 
up on site with a model and camera, and through GPS coordinates and measurements place 
those two items carefully versus each other and take a photograph of the proposal. The 
models must be identical between Rhino space and the physicals world, which can be 
achieved through 3D printing as prints such as these are direct constructions of Rhino 
geometry. What is key to learn during this process is not so much a loose understanding of 
how the proposal sits on site, but how the DSLR presents the proposal to be understood as a 
presentable fact of reality. This is how an astronomer understands the reality of their 
subjects; they compare notes between the simulated and actual images of distant subjects. By 
going to site with a DSLR, model(s) and detailed placement plan, the reality presented to 
myself the designer becomes persuaded by the DSLR itself through a study of the resulting 
photographs. The question become, how is the reality of my proposal being modulated44 by 
model photography? 

 
43 Mitchell, p. 118. 
44 Evans, p. 154. 
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Figure 2 

Figure 3 

Photographs of site models go some way into answering this question, but to go further, some 
basic projective mapping data must be obtained. By aligning models to their geographic sites 
and looking through the camera at the model and the background beyond, it is possible to 
determine GPS locations of the placement of the model in its environment, as determined by 
the camera. With a fieldwork assistant and walkie talkie, the designer behind the camera can 
instruct an assistant to walk to where the ground plane of the models intersect with ground 
plane of the site and take GPS readings (see Figure 3). These readings can then be used to map 
where the proposal sits on the site as determined by the models. Ideally these should align 
with the actual plans of the proposal, since this is where they derive, but optical signatures 
can allow their locations to slip, and these slippages are indicative of persuasions. 

However, conventionally in architectural practice, sites are not often treated as the testbed of 
design proposals themselves. They are often neglected; the work moves into the realm of the 
studio. Architects use drawing boards, digital Rhino space, render engines, paper, etc., as 
proxies of site geography/proposal interfaces. These are ocularcentric spaces, they serve the 
eyes and not the body. It would be too expensive, time consuming and disruptive to prototype 
entire full-scale buildings on site prior to construction, hence their use. Conventionally, 
models are photographed in studio environments usually within larger site models, perhaps 
at a 1:500 scale or similar. To understand the Residencia proposal’s site without visiting it 
(due to various restrictions including COVID-19 border closures in Chile, institutional 
accessibility restrictions and hostile geographic conditions) proxies can be used.  

Since astronomers use proxies carefully and with explicit purpose in their own work, lessons 
can be learnt and applied to ocularcentric proxies within architectural design. When an 
astronomer wants to study a specific celestial object, they first need to locate that object (or 
at least an object(s) with similar attributes). This is done through a sky survey using less 
powerful telescopes. The VLT has a few of these by the larger main telescopes.45 Images of 
the sky are collected and an AI program combs through the pixels to determine the locations 
of objects with certain attributes desirable to the astronomer.46 These objects are then peered 
into more closely with the main telescopes. This optical method allows astronomers to gather 
sets of data for similar objects, increasing the reliability of their results, all from one telescope 
facility on the earth’s surface. In this way, observed celestial objects become proxies for an 
idealised celestial object. This same method can be used in architecture to identify sites 
similar to the Residencia site for use as a proxy. By using an AI tool designed to combine with 
Google Earth satellite maps, when given a 5x5km map of the Residencia site, a designer can 
find similar sites of the same footprint size all over the globe much like an astronomer’s AI 
programs can find proxy objects all over the night sky. This AI tool found strong proxies in 
two accessible locations, Death Valley National Park USA and Joshua Tree National Park 
USA. These sites are therefore suitable for the DSLR model photography stages as outlined 
above. They are proxies, similar to each other and designed to index the Residencia site itself. 

 
45 Reed. 
46 Mans Holmberg, Interview on astro-imaging workflows with Holmberg, PhD candidate at University of 
Cambridge, 2021. 

A DSLR stands in front of a 1.500 
building proposal model, and the model 
anamorphically appears at the right scale 
before the mountains in the DSLR.

Alex, my fieldwork assistant, walks to the 
corners of a 1:20 model and shouts out the 
coordinates of his position via radio.
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To a satellite, these are fairly equivalent optically derived data sets and thus to a satellite they 
are as good as the same place. By using multiple site proxies in this way, it can become clear 
how the proposal is being persuaded by both the satellite and DSLR, since the former defines 
the location of the proxy sites themselves and the latter takes photographs within the proxy 
sites.  

At the end of these methods, the designer, myself, will be presented with a few key insights. 
The first being instrument signatures associated with satellite imagery on site strategy scales, 
the second being the instrument signatures associated with a pair of eyes in the development 
of drawings generated from the satellite imagery, and the third being signatures associated 
with cameras in physical model photography. On top of this, the extent of the agency of the 
render engine can become known, since the render engine shall be used in the simulation of 
the aforementioned optical tools. These insights are to come entirely from images, since this 
is the premise of ocularcentrism. Even the idea of using GPS coordinates to find where the 
proposal lands on site is a function of the imagery of model photography. As per the thesis 
aims in the introduction, these signatures should define the design project’s ocularcentric 
presence in a more explicit sense, and thus should become generative to the proposal 
architecture. If, for example, the paper sheet defines orthography which in turn defines an 
orthographic design proposal, then this would be considered generative to the proposal. The 
tool directly generates the design work itself, and this is to be encouraged on an almost 
exaggerated scale to be able to point to the implicit persuasions within ocularcentric 
architectural design, baked into the architecture itself.  

  

IInnssiigghhttss  
RReennddeerriinngg  aanndd  ccoommppuutteerr  ggrraapphhiiccss  

 

It is not uncommon for architects to begin projects with a look into the satellite imagery of 
the site. It helps with determining proximities to areas of interest, scale, and the possible 
influence of geological conditions, either human or non-human. When using Google Maps’ 
satellite view to study the wider context of a site location, the resolution of ground 
information is limited to the highest resolution of the observing satellite. A lot of information 
about the detailed surface of the earth is therefore not presentable, as the resolution of the 
satellite image for large scale surveys is limited to 15x15m of ground space per pixel. 47  This is 
technical information not usually known to a designer, but it means that, implicitly, the 
designer’s interest in the geographical context can be no finer than a 15x15m grid when 
looking at multiple kilometres squared of Google Maps for the purpose of understanding 
more regional information. This changes to 0.5x0.5m when zoomed in as close as possible. 
Applying such knowledge to the strategic massing at a regional scale for the Residencia 
proposal organises the massing into the finest resolution available, 15x15m cells, oriented in 
the same orientation as the pixel orientations of the simulation render satellite used to study 
this massing (see Figure 4). In other words, if the satellite images of the site are comprised of 
pixels that represent 15x15m of ground area, then the proposal cannot be conceived as being 
more detailed than 15x15m in resolution. Even if the most detailed masing proposal was 
modelled at an exceptionally fine tolerance, perhaps at the millimetre scale, the satellite 
would still produce images of the massing at 15x15m cells since this is its most detailed world 
view. The understanding that observable images are defined by the highest resolution of the 
viewing optic is a prevalent issue in astro-imaging. Telescope precision is based on what’s 
known as ‘angular resolution’,48 which is the angular distance between two objects that sit 
one pixel apart on the light-receiving sensor49 (see Figure 5). For the aforementioned satellite 
imagery, the angular resolution would be the angle between one pixel and the next, 15m 
apart. Much of visible light astronomy deals with objects at the pixel scale; groups of 
particular pixels of interest are known as ‘footprints.’50 Footprints can be used to determine 
attributes of celestial subjects, and a lack of angular resolution within footprints has been 
known to cause false positives, such as the identification of binary star systems to come across 
as single, brighter stars.51 The Residencia proposal, seen by the satellite as measuring only a 
few pixels across, could be seen to be a footprint. Within its image lies uncertainty as nothing 
can be revealed about the proposal smaller than 15mx15m. It presents a fertile field for false 

 
47 ‘Spatial and Temporal Resolution’, Satellites in Global Development 
<https://landscape.satsummit.io/capture/spatial-and-temporal-resolution.html> [accessed 25 November 
2021]. 
48 Reed. 
49 Reed. 
50 Reed. 
51 Woltjer Lodewijk, ‘Europe’s Quest for the Universe : ESO and the VLT, ESA and Other Projects’, p. 112. 
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Figure 4 

Figure 5 

positives. Multiple versions of the Residencia can exist within this pixelated framework, and 
therefore the proposal’s design begins with the knowledge that the massing as analysed by 
the satellite can never be entirely certain. What is certain, however, is that the massing 
adheres to the signature of the observing satellite, 15x15m cells. It is possible to do massing 
studies outside of the conditions of satellites using different media such as pencils and paper. 
However, this satellite study is relevant for massing that deals with large areas of land with 
an interest in understanding greater geographical systems as presented by the satellite, such 
as access, circulation and geology within the Atacama. 

Pixel information breeds more than just uncertainty; pixels can be entirely deceptive. When 
one pixel on a light receiving sensor can’t hold all the light energy it is tasked with holding 
(due to perhaps an overly bright object), the energy spills into the surrounding pixels, 
causing the bright object recorded by the pixels to appear larger than it is. Astronomers call 
this ‘overspill.’ 52 Overspill can be found in the 15x15m pixel grid of the previous massing 
studies, and as such the massing proposal itself overspills from the brightest cells modelled in 
the scene. According to astro-imaging, this is an expected signature and presents data to be 
deciphered carefully. For an architect, this is the proposal itself. This is the persuaded reality 
of the design project as determined by the optics used in its investigation, explicitly 
understood in terms of pixel physics. 

Not only are signatures relating to pixel physics implicitly unquestioned in their persuasions 
over architectural design, but the software itself that allows massing to be modelled in the 
first place also plays a significant yet silent role. Architects use 3D programs such as Rhino, 
Revit, 3DS Max, etc., and these ocularcentric programs allow modelling in a certain, 
‘architectural’ way. A designer simply has to define the 3D position of lines, fill in surfaces 
between those lines, and then continue to form solid geometry by joining and closing 
multiple surfaces together. All modelling, including the modelling of massing, is done in this 
way. This is not how modelling in astro-imaging is done (and in many other sciences). 
Astronomers use voxel models53 to construct their 3D objects of study which are essentially 
tiny digital 3D cubes that stack and combine to make larger objects, a bit like Lego. They can 
create extremely high-resolution replications of objects when used in great quantity, hence 
their use in the sciences. They are perfect for modelling non-artificial matter due to their 
freeform accumulation. A designer modelling with polygonal elements such as lines and 
surfaces in Rhino will make polygonal models quite naturally. If one were to design a building 
using voxel model software the designer might make more organic geometry, unconforming 
to precise linework. Voxel modelling is not done in architecture since such an atomistic way 
of making geometry is extremely time consuming and a burden on computation. Thousands 
of voxel points may be required to represent a cube, but the same can be done with just twelve 
edges in a polygonal modelling software.54 It follows that a designer would be implicitly 
persuaded to make polygonal geometry within Rhino, and thus, the design development from 

 
52 Reed. 
53 Mitchell, p. 121. 
54 Mitchell, p. 121. 

The site, as seen by the simulated satellite camera. The road runs north to south and the 
proposal appears as 15x15m cells in the image centre, since this is the camera’s resolution.

One pixel = 15x15m

Overspill: bright 
pixels fade into 
others

Massing along 
the highway

The concept of angular resolution. If earth is on the left, and a telescope on earth observes 
two stars on the right, the two stars will appear as one bright object since they are within 
the smallest angle that a telescope can visually resolve. 
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the massing stage adheres to this language. Walls become extrusions of line geometry and 
openings become subtractions of one polygonal solid with another. Much like how Brasilia 
‘sticks’ to the page of the plan, geometry and buildings in Rhino stick to polygonal modelling 
(see Figure 6). This is the silent persuasion of 3D computer modelling software, but these 
models are not usually presented as such. They are usually turned into 2D drawings though 
parallel projection methods, introducing an entirely new round of ocularcentric persuasions.  

 

PPaarraalllleell  pprroojjeeccttiioonn  ddrraawwiinnggss  

 

Architects commonly make parallel projection drawings (with a strong reliance on 
orthographic drawing) to design and describe their proposals. This language is adopted by 
default in the architectural community. If one were to submit a design proposal for the 
Residencia to the Chilean government for planning permission or building control purposes, 
the drawings submitted would have to adhere to a set of known orthographic rules and 
conventions. Planning committees, including Chile’s, commonly refer to guidance from 
standardisation organisations such as the International Organization for Standards (ISO) 
when it comes to drawing submissions.55 ISO standards on drawings and sheet layouts consist 
only of examples of line drawn orthography, as perhaps this the language that is now most 
legible and comprehensible internationally between architects, consultants, clients, etc. ISO 
gathers their information from technical committees formed at the RIBA and other 
organisations. Consultants on these technical committees are essentially selected from 
existing RIBA advisory boards, or from the RIBA network more generally, who will have 
relevant knowledge in the field of drawing and years of experience. These consultants pull 
from their own knowledge with a focus on updating previous standards documents as 
opposed to making new information from scratch.56 Essentially, orthographic standards are 
recycled year after year, consultant over consultant. These relatively unchanging standards, 
entrenched in unquestioned status quo, are adopted by organisations the world over, 
including Chile’s planning departments. Orthographics are the implicit language of the built 
environment; architects generally do not question the idea that they must submit 
orthographic drawings to third parties, or even consider the need to purchase and review ISO 
standards on drawing conventions.57 And yet, without questioning, entire cities such as 
Brasilia can be built upon their orthographic persuasions. 

There are two significantly different types of orthographic drawing. Each has different 
persuasive capabilities to the proposals they represent. The split between the two types started 
with AES, where architects tried to reconcile their reliance on three dimensional digital 
models with their prior reliance on orthographic drawing. AES is no longer used, but Rhino 
is. One type could be called ‘extracted orthography’ and is prevalent within Rhino 

 
55 APEC, ‘APEC Building Codes, Regulations and Standards’, 2013. 
56 Alex Tait, Interview with RIBA’s Alex Tait on correspondence with ISO, 2021. 
57 Tait. 

Figure 6 
Rhino’s opening screen and a simple box modelled from the 
polygonal tool pre-sets found on the left toolbar. A box like this 
takes about 5 seconds to model. 

Figure 7 
Sarah Oppenheimer’s S-281913. Two ‘switches’ developed through optical 
tools for the sake of optical prediction, yet transcend optics in their built form 
through their haptic operation. Each ‘switch’ can be rotated by a user, and in 
doing so, the user is able to reorganise their environment both optically and 
physically through carefully planned reflections and rotations.
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workflows, and the other could be called ‘drawn orthography.’ Rhino is 3D heavy, and can 
extract sets of cut planes in plan and section of a digital model to output orthographic 
drawings without the user manually drawing onto a digital sheet from scratch. This function 
in Rhino is executed by a tool called ‘Make2D’. This is a bit like cutting an apple in half and 
making a direct print of the resulting section, as opposed to drawing the apple’s section from 
an idea of the whole object. Extracted orthography is how most orthography is made since 
AES, and drawn orthography is therefore sometimes seen as not much more than historical 
re-enactment.58 Extracted orthography may be a form of parallel projection, but it is simply 
an output of ocularcentric digital modelling persuasions from the previous chapter. I.e., the 
extracted orthography from digital models is a result of the persuasions of freeform 
polygonal modelling, as opposed to the act of drawing itself. This could be because Make2D 
is an automation, not an architectural labour.  

Drawn orthography is very different to Make2D,59 and has directly persuasive features. Sarah 
Oppenheimer, a visual artist who works much like a practicing architect, makes work that 
engages this topic of ocularcentrism in design through its critique. Oppenheimer’s work is 
three-dimensional, temporal, largely kinetic nowadays, and responsive to users of space. She 
uses forms of architectural elements such as partitions, openings and reflections to reorganise 
the spaces that her projects integrate into (see Figure 7). Inhabitants occupy, move and 
interact with these environments in a sincerely haptic way, and thus she heavily questions 
the role of her optical tools to her practice. Oppenheimer has a respect for orthographic 
drawing in its true sense. She has used Rhino since 1999 to make some of her drawings, but 
finds that when ‘drawing with a pencil on a piece of paper, the drawing and output of that 
mark is immediately evident to you,[…] you’re responding to yourself in a very present, 
material way,[…] Rhino short circuits that process.’60 This points to a kinaesthetic virtue of 
drawn orthography, though still an ocularcentric practice. Such an act persuades a 
kinaesthetic engagement with the work. It engages the haptics of the hand in parallel with 
the eye. These are not the same kinaesthetics that will reflect in the built work itself, but 
nevertheless they include the body as the agent of design. A condition of drawn orthography 
such as this is only pertinent to the author of the work, as they are the ones making this 
engagement. Observers of the work might as well be looking at an extracted orthographic 
drawing. Nevertheless, drawn orthography could be seen to persuade a level of kinaesthetics 
in the built works they represent.  

Extracted orthography is a significant part of the Residencia proposal, since the reliance on 
Rhino is substantial. Regardless of the differences between the two types, they are fairly 
similar to each other in terms of presentational format. They both use sheets, scale, parallel 
projection, and are viewed at a comfortable distance from a pair of eyes on a desk or screen. 

 
58 John May, ‘New Massings for New Masses: 33 Aphorisms on Collectivity after Orthography’ (SA+P Press), 
p. 7. 
59 May, ‘Everything Is Already an Image’, p. 19. 
60 Sarah Oppenheimer, Interview with Sarah Oppenheimer concerning ocularcentrism in her practice, 2021. 

Figure 8 
The massing proposal at an orthographic scale of 1:1000 on a sheet 
(as seen originally from the satellite in Figure 4). This sheet is seen 
through the simulated pair of eyes. The massing duplicates in the 
left/right direction. Note also the barrel distortion making the 
image seem spherical from the centre. 

The edge of the sheet curves 
with barrel distortion, as 
does the proposal

Massing duplication

Aberation 
at centre of 
vision

15m

Figure 8 uses the massing proposal as found in Figure 4, repeated 
here below.
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The persuasions associated with orthographic drawing can be revealed with a simulated pair 
of eyes, much as the satellite was simulated to uncover persuasions in the previous chapter. 

Upon using the simulated eyes to observe the project’s massing orthographics, stereoscopic 
vision became clear in the proposal. Perhaps sometimes forgettable, human vision uses a 
combination of two eyes unlike a DSLR or satellite camera. Stereoscopic vision is clear when 
attempting to focus on objects close to the face such as a drawing on a computer. Usually, 
doubled space caused by eyes is very hard to distinguish as it becomes an unquestioned 
backdrop to general vision, thus vanishing from our attention. When placing the simulated 
eyes at around one metre from the orthographic drawing of massing, the massing started to 
double up on itself, offset by the distance between a pair of eyes. Double vision is a signature 
of human vision, and its simulation derived from astro-imaging practices reveals this. 
Massing as defined by the CCD overspill in the previous chapter now duplicates softly in a 
sideways direction, since eyes are sideways to each other (see Figure 8). This direction 
coincides with the sideways orientation of the drawing sheet, which, by drawing convention, 
runs East/West as drawing sheets are usually oriented with North up. Thus, the massing 
doubled in the East/West axis. Such a signature easily became generative to the proposal. Its 
presence would have been unacknowledgeable without the simulated eyes making the 
observation. 

One further signature that became clear through the simulation was barrel distortion. Barrel 
distortion, unlike pin-cushion distortion, is the bulging of space centrally to an image that 
makes everything in the scene seem more spherical. Barely perceptible in our everyday vision, 
but nevertheless present, barrel distortion within a scale orthographic drawing presents the 
represented spaces as radial. On a massing scale such as 1:500, this can cause the entire 
proposal to bow slightly along the road. On a general arrangement scale such as 1:100, this 
can cause a partition wall to compress space in one room and expand space in the next (see 
Figure 9). These orthographic spatial realities, persuaded by the eyes, are implicitly found in 
these conventional architectural drawing scales and are the reality of the proposal in these 
instances. Combined with the stereoscopy of double vision these lead the proposal to seem 
indeterminate. It becomes immediately clear that there is no one single proposal being dealt 
with as one might implicitly assume, but rather multiple different proposals; each form of 
representation and simulation presents a host of varied instrument signatures, persuading 
multiple different proposal realities.  

Oppenheimer also notes the indeterminacy of orthographic drawing,61 though in different 
aspects. A few simple lines on a sheet can describe her intentions as she desires, but also 
generate thought for further possibilities.62 Lines on sheets are abstractions of geometry to 
the point of being diagrammatic and depending on the draftsperson, orthographic line 
drawings can either be highly detailed representations of reality with dense mark making, or 
they can be simple outlines of geometry. Oppenheimer belongs to the latter camp, and finds 

 
61 Oppenheimer. 
62 Oppenheimer. 

Figure 9 
1:100 drawing of a typical floor of the proposed Residencia.

Expansion Contraction

15m
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that this type of drawing affords her the ability to learn from the uncertainties of the 
linework,63 as if the employment of lines have a design agency of their own. Linework has 
varying thicknesses and styles. Simply by changing a continuous line from 0.5mm to a 0.13 
dash-dot line, one can alter a represented architectural element to describe the outline of a 
wall in the foreground, to a centreline of a structural column in the background. Linework 
is more of an explicit lesson in architectural education as many students will attest, though 
its agency is less well known. When dissected through the eye simulation, linework reveals 
one significant signature: its footprint at full scale. A 0.5mm line on a sheet at 1:10 scale depicts 
5mm of line space at 1:1. I.e., the line itself corresponds to a definable amount of space within 
the represented world. At 1:1000, the same line type depicts 500mm. By using the simulated 
eyes on a general arrangement drawing, the linework itself bakes into the proposal. It bends 
with barrel distortion and doubles with stereoscopic vision and becomes part of the spatial 
understanding of the work (see Figure 10). Within this line, there are possibilities. Just as the 
VLT can’t distinguish between objects under a certain angular resolution, a line on a page 
can hide (or make indeterminate) information at the architectural scale. Half a meter of 
space on a 1:1000 drawing with a 0.5mm line could be enough to hide a building program 
such as a half-metre wide Residencia bathroom. Thus, in the interest of having these 
signatures of orthographics become generative, such a bathroom was designed (see Figure 
11), visible between linework on a 1:100 drawing, but not on a 1:1000. Linework is an explicit 
architectural language, much more so than contemporary forms of architectural rendering, 
but it still holds design persuasions relating to indeterminacy that are conventionally 
unquestioned; only revealed with simulation. 

 

MMooddeell  pphhoottooggrraapphhyy  

 

The use of architectural models composed of simple materials, designed specifically for 
photography and nothing more, came about with more affordable and rapid ways of working 
in the early 1900s.64 Models made of cardboard with details drawn on their elevations would 
be placed at calculated distances from a camera, photographed, and then collaged into 
existing site photographs with the idea of revealing how the proposal would appear from 
afar.65 Depending on the architect, this could be done with highly precise mathematical 
precision (see Figure 12), though with a lack of understanding of optical instrument 
signatures. Nowadays, oftentimes in practice, a digital model will be rendered loosely against 
a photographed backdrop of the site. The render would be made with a default render camera 
(basic linear perspective projections) and the site photograph would be taken with a DSLR. 
Default render cameras, as already asserted, are fairly imprecise simulacrums of DSLRs. This 
means that there is a disconnection in position between the model being rendered and its 

 
63 Oppenheimer. 
64 Harvey Corbett, ‘Architectural Models of Cardboard Part I’, Pencil Points, 3.4 (1922). 
65 Corbett. 

Figure 11 

0.5mm line weight at 1:1000 depicts 
500mm of linear line footprint. This 
corner is from Figure 8.

A 500mm wide bathroom 
occupying the space of a 0.5mm 
line weight.

Figure 10 
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photographed backdrop. In other words, the building proposal in these renders sit on the site 
in indeterminate ways, neither to the persuasions of DSLRs or render engines. It would be 
impossible to align the two with precision as each optical tool has its own signatures relating 
to linear perspective types and sensor sizes. However, since specificity is not so important in 
implicit and unquestioned optical practices, these images suit the general purpose of what 
could be seen as a perspectival visual collage. An effort in Photoshop and not much more.  

With my rendering techniques outlined in the chapter on method, plans can be made for the 
proposal’s physical models to be placed with great precision on the proxy sites. Such a method 
is derived from the idea of parallax, a phenomenon that causes visible objects to move in their 
relative position versus objects further away. It allows a scale model to be placed on site, just 
inches away from the camera, and a photograph be taken that shows the model as if it were 
a 1:1 part of the site. Parallax is a phenomenon of optics that is explicitly understood in 
astronomy to determine distances to nearby stars.66 Essentially, as the earth moves around 
the sun by 180 degrees, the relative position of nearby stars in the sky as seen from the earth 
changes versus stars seen exceptionally far away.67 This is much like putting your hand in 
front of your face, moving your head, and seeing your hand’s relative position change versus 
objects on the other side of the room. The angle of change, determined by measuring pixels 
with known angular resolutions, can be used with the known distance of the earths travel to 
determine with trigonometry the distance to the star subject itself68 (see Figure 13). 
Astronomers are also aware of the optical issues associated with this technique. For example, 
stars must be close enough to earth for their change in position to be apparent, and their 
movement is limited to the precision of the telescope’s angular resolution. Massive 
miscalculations can be made for the placement of stars due to imprecisions associated with 
these optics,69 and thus the universe presented to an astronomer is persuaded into an optical 
version of reality. With an awareness of these techniques and imprecisions in astronomy, 
persuasions can be found with the placement of the Residencia proposal in its proxy sites.  

Three models were taken to the desert proxies, a 1:500 of the overall scheme, a 1:100 fragment 
of the general arrangement of a Residencia lounge space, and 1:20 fragment of a threshold 
moment (one of the entrances to the proposal). Fragment models are common in 
architecture, they are cropped moments of the larger proposal, designed to focus the attention 
on a single spatial instance. The range of scales were necessary to test the extent of these 
persuasions of parallax misplacements. The distances between the model and camera were 
greatest for the 1:500 model, and smallest for the 1:20. Therefore, there was more room for 
error when using the 1:20 setup (small misalignments amplify to a greater extent). The 
alignments were derived from plans as simulated in Rhino, but part of the process required 
an optical alignment between the viewfinder of the DSLR and the model (see Figure 14). 

 
66 Richard De Grijs, An Introduction to Distance Measurement in Astronomy (Chichester, West Sussex ; 
Hoboken, N.J: John Wiley & Sons, 2011), p. 32. 
67 De Grijs, p. 32. 
68 De Grijs, p. 32. 
69 De Grijs, p. 32. 

Figure 12 
Harvey Corbett’s photograph of a model, cut out and pasted over a 
site photograph. The distance and angle between model and camera 
is equivalent to the distance and angle between site and camera. I.e., 
if this model were 1:50, the distance between site and camera would 
be 50x that of the model and camera, giving Corbett the ‘correct’ 
location of where to take the site photograph for use as a backdrop.
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Figure 15 

Figure 16 Figure 14 
Photograph taken with my phone through the viewfinder of my DSLR to 
show how the lines drawn onto the model relate to the viewfinder grid 
lines. This model is nearly aligned. Some marked lines are for different 
shots, therefore they do not all appear to align.

Earth in June

Earth in December

Backdrop of 
distant stars 
appear stationary 
over six months

Measured angle over 
six months

Distance to calculate

The sun

Kown 
distance to 
sun

Figure 13 
How to calculate the distance ‘D’ to a 
star ‘F’, from earth ‘A’ using parallax. 

An example of one of the instructions pages for how to align the DSLR to the 
models to the sites. The handwritten numbers are field coordinates for where 
the models were found to land/intersect with the ground (see Figure 3).

A screen shot in plan from Rhino, done after the model photography stages. 
The Rhino model file from Figure 14 is oriented, positioned and scaled as 
found in the GPS locations recorded from Figure 15.
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Figure 17 

These alignments are only as precise as the controls on the tripods by which the DSLR and 
models sit. Nevertheless, the 1:20 model mapped onto the site relatively accurately using GPS 
projection, and back in the studio it became possible to reconstruct the exact site placements 
of these models as told by the DSLR (see Figure 15). The projected model placements clash 
with one another when determining their relative positions between sites, each one also a 
slightly different scale to the other (see Figure 16). This is partly due to the camera alignment 
limitations in precision, but also the topography of the site. Each proxy has slightly different 
topographies; the satellite AI program that picked these proxies considers them to be equal, 
but due to its own instrument signatures it is unable to pick sites of perfect topographical 
match. Thus, the photographs and GPS readings present a 1:20 model that clashes with itself 
at slight variations in scale, reorganising the original design intentions. The original doorway 
within this model becomes unusable (see Figure 17), but a gap between two masses of 
concrete indicates a new threshold. Something so implicit as the placement of a model on site 
using anamorphic techniques can generate a scene of spatial complexity, and in its dissection 
geometry begins to flirt with program, such as entrance spaces. 

All the models taken to site are white for the purpose of marking on them directly, a 
requirement for aligning the models to the camera in a predetermined way. White models 
are relatively unquestioned in architectural practice, and may be due to what Zeina Koreitem 
(John May’s design partner) calls ‘implicit chromophobia.’70 Koreitem finds that there are 
‘two elements in architecture that are accepted as “neutral” conditions, the colour white and 
the platonic solid […] a tabula rasa requiring no explanation.’71 Polygons have been  
determined as persuasions of Rhino, but the colour white, however, requires some 
explanation in this project as it has a certain persuasive agency to do with highlights. 
Highlights are the brightest parts of an image, so bright that they appear as a fuzzy patch of 
glistening pure white, caused where direct light hits a reflective object and the observing 
camera is unable to record the extent of the actual brightness. Highlights commonly cause 
issues in astronomy and have even persuaded strange realities in our own solar system. In the 
1700’s, astronomer William Herschel attempted to search for a belt around the planet Uranus, 
making his observations while the planet was conveniently brightly lit in the night sky.72 
Herschel was aware that the appearance of a belt could be caused by an imperfection in the 
telescope mirror, and so he rotated the mirror during his observations. He found that the 
appearance of the belt was unchanged during these rotations, and thus concluded that the 
belt was not due to a signature of the mirror. However, over the course of the night, the 
appearance of the belt maintained its orientation, which it ought not to. What he thought was 
a belt was in fact a product of the highlighted Uranus creating a streak of light in an 
unchanging orientation with the telescope tube itself. Rotating a cylindrical device does not 
change the device, as it remains the same cylinder at all degrees of rotation. No amount of 

 
70 Koreitem and Kane, p. 85. 
71 Koreitem and Kane, p. 85. 
72 Norriss S. Hetherington, Science and Objectivity: Episodes in the History of Astronomy (Ames: Iowa State 
Pr, 1988), p. 117. 

The model from Figure 14 as projected onto the site at Joshua Tree. This 
is a part-digital render using the site markings and GPS information from 
Figure 16. This image shows the persuasions of model and site photography 
on the project proposal’s entrance. The model clashes with and rearranges 
itself due to its varied optically recorded positions on site.
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rotating the tube would have caused a difference to the perceived belt.73 What do you want, 
highlight? I’d like a belt around Uranus.  

These white models in the bright desert landscape act like Uranus. The photographs taken 
are full of highlights. Highlights are found where light is so great in one location on the 
camera sensor that the sensor cannot translate the magnitude of the incoming brightness into 
an accurate image representation.74 The camera sensor essentially hits its upper limit. 
Depending on the exposure settings of the DSLR on site, highlights can be anything between 
small and crisp to large and fuzzy. At certain exposures, they can erode building matter itself, 
such as this threshold found within the 1:20 physical model (see Figure 18). In this case, the 
skylight admits light and it hits the door, eroding the skylight and door from the top down 
since the DSLR sensor cannot compute the magnitude of the brightness. There are two 
persuasions that can happen at this point. The first would be to use this photograph as 
information, or data, to then generate subsequent drawings of the model that reflect such an 
erosion (see Figure 19). Since the project method relies on ocularcentric phenomena to 
persuasively generate architecture, then this is the one to follow. The second would be to alter 
the model itself to stop this highlight from forming, by perhaps adding a screen above the 
skylight or changing the orientation such that this didn’t happen at midday when the sun is 
brightest. This would be equally generative, but would be a mitigation approach. These 
instrument signatures are to be encouraged, even celebrated, to exhibit the power optical 
tools have over reality, baked into the proposals they survey.  

The bright desert allowed the DSLR to have a low ISO setting. ISO controls the sensitivity of 
the sensor; in dark environments the sensitivity must be high to allow the camera to expose 
correctly. High ISO settings cause noise (image grain), and since the deserts are bright a low 
setting can be selected and therefore there is limited noise in the photographs. However, there 
are two types of noise.75 The other is caused by the environment, somewhat separate from 
the camera sensor, and is present in most photographic cases whereby random photon 
behaviours cause non-uniformity in the image texture. With astro-imaging, image noise is a 
heavily considered topic as it affects celestial observations greatly. As established, celestial 
objects are usually found within clusters of pixels, meaning they do not take up the entire 
field of view of telescopic vision. They have to be extracted through image segmentation into 
footprints of pixels.76 All noise types are most apparent at the pixel level, meaning noise 
greatly affects the imaging capabilities of astro-imaging telescopes. It is not uncommon for 
astro-imaging data to be a mainly noise and only partly useful information,77 as found with 
data gathered from attempting to identify the presence of exoplanets (planets outside of our 
solar system). This is because exoplanets are found by measuring the brightness of a distant 

 
73 Hetherington, p. 117. 
74 Reed. 
75 Holmberg. 
76 Reed. 
77 Holmberg. 

Figure 18 

Figure 19 
Highlights from Figure 18 
erode the top portion of the 
door and skylight.

The 1:20 model of a fragment 
of the entrance to the 
proposal, with the door 
eroded by stark highlights.
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Figure 20 Figure 21 
Photon noise (grain) on the 1:20 
model appears as surface texture.

Photon noise (grain) on the 1:500 model appears 
to be more spatial than just textural. This glazing 
screen has become rounded at the corners due 
to noise, and perceivably flattened against the 
background wall.
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star over the course of days, months, years.78 If the brightness decreases at regular intervals 
then it is likely that an object such as an exoplanet is eclipsing the star. Much of the recorded 
variation in brightness is caused by noise, and the challenge becomes to decipher out the 
relevant information.79 This is done through complex statistics in our modern day. While 
Herschel in the 1700’s would have attempted to objectively study Uranus as an image 
presented to his own eye, contemporary astro-imaging instead takes pixels and determines 
their attributes via software, one by one. For my model photographs, the latter cannot be 
done since the models take up many millions of pixels and as a designer in architecture I am 
not inclined towards doctorate level statistics. However, like Herschel, a designer can 
decipher visual information as presented by their optical tools and question, what is revealed 
about the photographic subject’s reality through the noise? The persuasions of this 
instrument signature manifest as surface texture interfering with the smooth white paint. 
But this paint is, as described by the DSLR, grainy. This is the reality the proposal’s surface 
texture now exists in, almost as a scientific fact, determined by the instruments used to 
perceive such a condition.80 The temptation is then, as persuaded by the noise, to translate 
this into a granular surface texture, but this is not a uniform surface texture. Noise found on 
the surface of the 1:500 model is more significant than on the 1:20 (see Figure 20) as the ratio 
between camera noise and model scale changes. At the 1:500 scale this noise is less textural 
and more spatial. Screens on the building’s exterior become rounded, merging into parts of 
the background proposal as the noise interferes with edge contrast (see Figure 21). Through 
dissection of these photographs can the model reality become revealed, and thus the reality 
of the proposal, either manifesting as surface or spatial conditions. These can be baked into 
design decisions in the same manner as highlight persuasions. Noise is not a common topic 
of discussion in architectural practice; these proto-architectural persuasions are implicitly 
unquestioned. In astro-imaging however, noise is so significant that it can persuade the 
existence of exoplanetary systems, or lack of them. In model photography, perhaps 
photographic noise can persuade the specification of surface texture or junctions. 

 

CCoonnddiittiioonnss  mmiisssseedd  bbyy  ooccuullaarrcceennttrriicc  ddeessiiggnn  mmeetthhooddss  

 

The ocularcentric practices explored in the prior chapters fall short of engaging with a few 
key conditions of architectural design. This was done intentionally, in an effort to have these 
practices generate a consciously ocularcentric design proposal such that the role of 
ocularcentrism in architectural design can become explicit. However, ocularcentrism’s 
marginalisation of some of these conditions point to the tensions architectural design has 
with physical reality.  

 
78 Holmberg. 
79 Holmberg. 
80 Kofman. 

Figure 22 

Figure 23 

Rhino ground meets desert ground.

Massive, slow moving mountains in Death Valley. 
Their angled rock layers point to their temporal 
dimension. 
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While spending time photographing the proposal models in Death Valley and Joshua Tree, a 
tension between static optical design processes and the dynamic desert environment grew 
significantly. My presence on site at these proxy locations was comparable to being present 
within Rhino space, as per the intentions of the fieldwork. The surface of the desert earth 
acted as a simulacrum of the surface of the construction plane within Rhino (Rhino’s version 
of the ground). This was a premise necessary for the simulation tools to work at all. However, 
one space is a statistical database of coordinates presented as an image, and the other you can 
actually stand on (see Figure 22). The former is genuinely static, and the latter only seems 
static. When a designer works in Rhino space, this static world is unquestioned. The digital 
walls, doors and windows require no maintenance and can last until the end of time without 
requiring any sealant for instance, since this is a moisture-less Rhino world. The desert is 
similar to Rhino in that it has extremely consistent conditions, but on multiple occasions I 
had problems balancing models on tripods due to seriously windy conditions. I couldn’t work 
in the afternoons due to the extreme heat. Detritus that hadn’t moved for years crunched 
underneath my feet. On multiple occasions I walked over cans, decades old, half buried in the 
sand, carried far from roads by prior flash floods, so corroded that their thick metal walls 
now crush like paper. Mountains in the background seemed motionless, but their presence is 
due entirely to imperceivably slow movement over millions of years (see Figure 23). The 
physical proxy-site worlds may seem unchanging, but they are entirely dynamic in every 
detail. The static space of Rhino became painfully apparent. 

Astronomers might also deal with the world understood through optics, but they also 
question the static nature of their ocularcentric devices, which allows them to more 
holistically understand the temporal attributes of their subjects outside of telescopic 
observations. In 2014, a group of astro-physics data scientists published the Illustris project, 
an attempt to simulate the development of the universe since its inception nearly 14 billion 
years ago.81 Illustris is a virtual three-dimensional space much like a three-dimensional 
modelling software used in architecture, except it simulates the structure of the universe, 
including galaxies, black holes and dark matter using physics calculations and presents this 
all as images82 (see Figure 24). It is not necessarily used by astronomers to understand 
individual observable subjects, but more so to understand the universe as a whole.83 The 
project is extremely ambitious; the data that enabled this simulation would take a normal 
desktop computer 2,000 years to compute.84 Not only is the project important in the 
understanding of modelling and simulation, but due to its relative accuracy it allows 
scientists to make astrophysical predictions.85 Illustris is an example of the potential in 

 
81 Debora Sijacki, ‘Astronomers Create First Realistic Virtual Universe’, Institute of Astronomy University of 
Cambridge <https://www.ast.cam.ac.uk/content/astronomers.create.first.realistic.virtual.universe> 
[accessed 23 November 2021]. 
82 Pallab Ghosh, ‘Universe Evolution Recreated in Lab’, BBC News, 7 May 2014 
<https://www.bbc.com/news/science-environment-27299017> [accessed 23 November 2021]. 
83 Reed. 
84 Ghosh. 
85 Peter Dizikes, ‘The Universe in a Cube’, MIT News | Massachusetts Institute of Technology, 2014 
<https://news.mit.edu/2014/universe-in-a-cube-0507> [accessed 24 November 2021]. 

Figure 24 

Figure 25 

Screen shot from the Illustris simulation.

The 1:100 fragment model after being 
brought to site, itself eroded and 
damaged by desert forces. 
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questioning the relationship between the static Rhino world and the dynamic physical world. 
BIM (Building Information Modelling), a function of programs like Autodesk Revit, 
attempts to model time-based architectural systems such as construction schedules and 
maintenance requirements, but these are not simulations. BIM is only an elaborate 
organisational tool with a concerningly tight relationship between building model and 
architecture. To learn from Illustris and question the temporal component of optical design 
tools, architects would need to take note of the physical and temporal phenomena in their 
models and drawings that already hint at such temporality. Only by introducing my models 
into these sometimes-windy environments did I learn that various structural junctions were 
underdeveloped (see Figure 25). If left in the sun too long, the fenestration could gently warp. 
As time went on, the models developed bumps and scratches. These dynamic conditions of 
ocularcentric practice are challenging to find and easy not to question since they could be 
seen as tangential to the ocularcentric point of drawings and models. Their static nature 
translates into the constructed built environment, as it is not uncommon in the industry for 
buildings to be merited for their unwavering consistency to their immoveable design 
intentions.86 If architects took heed from astronomers, they might perhaps consider the 
overarching temporal component to their ocular subjects and document this with equal 
precision, since this could be as persuasive and generative to proposed architecture as static 
photographs and drawings themselves. In a contemporary ocularcentric design world 
however, this is unproductive to the image of architecture that warrants its merits. Static 
optical design processes and the dynamic physical world are in tension with each other, and 
it is up to architects to allow this tension to become as generative to proposed architectural 
realities as Illustris is to astrophysical reality. 

  

 
86 Mitchell, p. 119. 

FFiinnddiinnggss  aanndd  ccoonncclluussiioonn  
 

Contemporary architectural practice does not question the persuasions of their ocularcentric 
design tools, at least not as much as other ocularcentric fields, and therefore they remain 
implicit to architects. In astro-imaging these are not only explicit, but an astronomer’s 
observable reality is understood as constructions of optics. The existing literature on this 
subject highlights a few gaps in knowledge, namely a lack of technical specifics, and not much 
in the way of ocularcentric application to architectural design. 

A cross-disciplinary comparison to astro-imaging has inferred a range of persuasions of 
optical design tools to architectural design. Astro-imaging’s explicit and objective 
understanding of the signatures of their optical instruments give insight to similar signatures 
found within optical architectural design tools such as those associated with pencils, paper, 
cameras, eyes and render engines. These persuasions are technically focused since the 
methods used in their discovery are borrowed from a technically minded field. This technical 
focus is necessary, since the existing literature on the subject is largely based within 
phenomenology and semiotics which misses out on the materiality of optical tools themselves 
(the physical mechanisms of image capture at the lens and sensor levels). 87 

Signatures within astro-imaging give rise to the notion that the observable universe is 
perceived as a product of scientific inquiry. I.e., the information presented to astronomers 
from the cosmos is filtered through optical tools, and these tools then impart their own 
signatures on the incoming light, thus imparting their own version of events to an 
astronomer. In a scientific and objective field, these are to be discouraged and mitigated 
against since they appear to mask reality. Of course, there is no single, unmodulated reality; 
there are only versions of reality as dictated by different optical observational tools. Thus, the 
pursuit of an astronomer is in the reduction of signatures but never the total omittance of 
them. In architectural terms, signatures are also present in design methods but are found in 
parallel to design intentions. This is unlike an astronomer, since astronomers do not design 
their subjects found within their optics. Astronomer’s instead construct interpretations of 
reality. Since architects design with signatures implicitly present within their ocularcentric 
methods, they are then persuaded by such signatures to make certain design decisions. For 
example, while astronomers attempt to remove glare from their mirrors which persuade 
belts around Uranus, architects design buildings that conform to the polygonal neutrality of 
their design software modelling toolsets. These findings point to the first two types of 
ocularcentric persuasions: persuasions to mitigate against and persuasions to design with. 
Both, however, are mechanisms by which reality is constructed.  

Within the architectural type of persuasions (persuasions to design with), there is a subset of 
persuasion types. The first being those which are derived from knowledge of the 
ocularcentric tool, such as the knowledge that conventional line weights and drawing scales 
correspond to actual footprints of architectural space (a 0.5mm line at 1:1000 takes up 500mm 

 
87 Roland Barthes, Camera Lucida: Reflections on Photography (London: Vintage Classics, 1993), p. 10. 
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of footprint within a drawing scene). The second being those which are presented to the 
architect without their knowledge or prediction, such as camera sensor overspill causing 
subjects to bleed between pixels. To an architect, an awareness of these types should be central 
to a sophisticated understanding of how their tools, in their ocularcentric entirety, command 
an agency over design decisions and thus inform the built environment. The generative 
components to this thesis (the translation of ocularcentric persuasions into built form) aim 
to create a level of playfulness in spatial thinking, once the concept of the agency of 
ocularcentrism has been realised by the designer. Ocularcentric design tools could be 
considered characterful collaborators, and in order to engage their generative potentials a 
substantial, specific conversation must be had between architect and tool. Only then can 
architects be explicitly persuaded to design richer spaces, by being more involved with 
specific design methods and languages.  

This conversation was fostered beginning with rendering and computer graphics, which 
were used as a method of simulation for satellite imagery, a pair of eyes, and how a DSLR 
interprets reality. However, in itself, rendering could be seen as being persuasive to 
architectural design in terms of polygonal modelling, since rendering requires computational 
subjects modelled using computational toolsets that favour polygonal operations of addition 
and subtraction. Rendering’s simulation studies into parallel projection and its relationship 
to the human eye revealed persuasions associated with the spaces of line weights and sheet 
scales, barrel distortions and stereoscopic duplication. Similar simulation studies with a 
DSLR revealed persuasions of model photography such as proposal location misplacement, 
and the physical DSLR revealed persuasions of lighting highlights and image noise.  

Perhaps one of the challenges associated with the generative qualities of ocularcentric design 
tools is knowing when to stop. For example, when using the simulated pair of eyes, issues 
arise with the knowledge that I the designer am looking through my own pair of eyes at the 
produce of a simulation of a pair of eyes. The persuasions within the simulation compound 
and can compound to great extents across multiple different optical tools and simulations. 
Optical tools nest within other optical tools, and while their persuasions can be explicitly 
understood with astro-imaging’s simulation techniques, the nesting creates a complex 
hierarchy of signatures that can be impossible to dissect fully, meaning they can only be 
partly explicitly understood. The design of the Residencia project could quite easily become 
infinitely recursive, and knowing when to stop is important in being able to translate the 
project into construction drawings, or even drawings to help inform the construction of a 
scale model. Ocularcentrism can be entirely productive to spatial generation, but knowing 
when to stop helps engage the physical and kinaesthetic realm of design work, commonly 
misplaced when working from within a studio using architectural proxies.  

Knowing when to stop was on the mind of William Alciphron Boring, Dean of Columbia 
University’s School of Architecture in the early 1900’s, such that he altered the pedagogical 
approach of the school to suit. Boring was aware of the issues of modulated reality through 
representation, and realised that if his students enjoyed drawing more than others they may 
be ‘inclined to permit the pleasure of representation to crowd out the real study of the actual 

appearance of the building represented.’88 Boring therefore decided on the importance of 
‘emphasizing the necessity of close observation and comparison of actual buildings and 
forms[…]to think in terms of buildings rather than in terms of drawings.’89 What Boring was 
starting to notice now defines a significant condition of contemporary architectural design, 
as, since Boring, contemporary architects have continued to design the built environment 
with an increasingly varied range of ocularcentric tools, and thus with an increasingly varied 
influence of ocularcentric persuasions. In the words of John May, our original critic on this 
issue, 

‘Architects devote so much effort to establishing their possible influence over culture (their 
so-called agency) that we forget to see culture’s overwhelming influence within us’.90 

To determine the influence of architectural design’s ubiquitous optical toolset on our built 
environment, it may be worth learning from fields such as astro-imaging, to understand 
more explicitly how overwhelming this influence may be. 

  

 
88 William Alciphron Boring, ‘Use of Models in the Study off Architecture’, Architecture, 45.1922, p. 202. 
89 Alciphron Boring, p. 202. 
90 May, ‘Everything Is Already an Image’, p. 24. 
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LLiisstt  ooff  ffiigguurreess  
 

Figure 1 A pyramidal form, seen from above, designed to prevent the stark 
formation of shadows in sunlight. 

p.7 

Figure 2 A DSLR stands in front of a 1.500 building proposal model, and the 
model anamorphically appears at the right scale before the 
mountains in the DSLR. 

p.18 

Figure 3 Alex, my fieldwork assistant, walks to the corners of a 1:20 model 
and shouts out the coordinates of his position via radio. 

p.18 

Figure 4 The site, as seen by the simulated satellite camera. The road runs 
north to south and the proposal appears as 15x15m cells in the image 
centre, since this is the camera’s resolution. 

p.22 

Figure 5 The concept of angular resolution. If earth is on the left, and a 
telescope on earth observes two stars on the right, the two stars will 
appear as one bright object since they are within the smallest angle 
that a telescope can visually resolve. 

p.22 

Figure 6 Rhino’s opening screen and a simple box modelled from the 
polygonal tool pre-sets found on the left toolbar. A box like this 
takes about 5 seconds to model. 

p.25 

Figure 7 Sarah Oppenheimer’s S-281913. Two ‘switches’ developed through 

optical tools for the sake of optical prediction, yet transcend optics 

in their built form through their haptic operation. Each ‘switch’ can 

be rotated by a user, and in doing so, the user is able to reorganise 

their environment both optically and physically through carefully 

planned reflections and rotations. 

p.25 

Figure 8 The massing proposal at an orthographic scale of 1:1000 on a sheet 

(as seen originally from the satellite in Figure 4). This sheet is seen 

through the simulated pair of eyes. The massing duplicates in the 

left/right direction. Note also the barrel distortion making the 

image seem spherical from the centre.  

p.27 

Figure 9 1:100 drawing of a typical floor of the proposed Residencia. p.29 

Figure 10 0.5mm line weight at 1:1000 depicts 500mm of linear line footprint. 
This is from Figure 8. 

p.30 

Figure 11 A 500mm wide bathroom occupying the space of a 0.5mm line 
weight. 

p.30 

Figure 12 Harvey Corbett’s photograph of a model, cut out and pasted over a 
site photograph. The distance and angle between model and camera 
is equivalent to the distance and angle between site and camera. I.e., 
if this model were 1:50, the distance between site and camera would 
be 50x that of the model and camera, giving Corbett the ‘correct’ 
location of where to take the site photograph for use as a backdrop. 

p.33 

Figure 13 How to calculate the distance ‘D’ to a star ‘F’, from earth ‘A’ using 
parallax. 

p.34 

Figure 14 Photograph taken with my phone through the viewfinder of my 
DSLR to show how the lines drawn onto the model relate to the 
viewfinder grid lines. This model is nearly aligned. Some marked 
lines are for different shots, therefore they do not all appear to align. 

p.34 

Figure 15 An example of one of the instructions pages for how to align the 
DSLR to the models to the sites. The handwritten numbers are field 
coordinates for where the models were found to land/intersect with 
the ground (see Figure 3). 

p.34 

Figure 16 A screen shot in plan from Rhino, done after the model photography 
stages. The Rhino model file from Figure 14 is oriented, positioned 
and scaled as found in the GPS locations recorded from Figure 15. 

p.34 

Figure 17 The model from Figure 14 as projected onto the site at Joshua Tree. 
This is a part-digital render using the site markings and GPS 
information from Figure 16. This image shows the persuasions of 
model and site photography on the project proposal’s entrance. The 
model clashes with and rearranges itself due to its varied optically 
recorded positions on site. 

p.36 

Figure 18 The 1:20 model of a fragment of the entrance to the proposal, with 
the door eroded by stark highlights. 

p.39 

Figure 19 Highlights from Figure 18 erode the top portion of the door and 
skylight. 

p.39 

Figure 20 Photon noise (grain) on the 1:20 model appears as surface texture. p.40 

Figure 21 Photon noise (grain) on the 1:500 model appears to be more spatial 
than just textural. This glazing screen has become rounded at the 
corners 

p.41 
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Figure 22 Rhino ground meets desert ground. p.43 

Figure 23 Massive, slow moving mountains in Death Valley. Their angled rock 
layers point to their temporal dimension.  

p.43 

Figure 24 Screen shot from the Illustris simulation. p.45 

Figure 25 The 1:100 fragment model after being brought to site, itself eroded 
and damaged by desert forces.  

p.45 

 

FFiigguurreess  cciittaattiioonnss  
 

All figures were made by the author, except: 

Figure 7 

‘S-281913’, Sarah Oppenheimer <https://www.sarahoppenheimer.com/projects/S-281913> 
[accessed 27 December 2021] 

Figure 12 

Corbett, Harvey, ‘Architectural Models of Cardboard Part I’, Pencil Points, 3.4 (1922) 

Figure 24 

‘Illustris’ <https://www.illustris-project.org/explorer/> [accessed 27 December 2021] 
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