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The introduction of glitches into the production of 
architectural drawing has the capacity to open up and 
transform what is understood to constitute digital-
architectural production. Traditionally, the architectural 
drawing uses lines as codified indexical representations 
of existing or proposed real-world objects.1 The represen- 
tation of an edge between a floor and a wall, for instance, 
requires the line to function through analogy. Vidler2 starkly 
points out that over the past two centuries architectural 
drawing has steadily become more abstract in its use  
of analogy and its representations of real-world objects. 
Digital technologies potentially transform the traditional 
analogue notion of the line from a projected analogy  
to an analogy in itself, made up of the discrete units  
used by digital technology, namely zeroes and ones  
and the pixel. However, the capacity for the image plays  
a central role in what architecture ‘means’ and how it  
is drawn and formulated.3 The nature of lines, and by 
extension drawings, in the digital age has fundamentally 
shifted from being about abstractions of abstractions  
to “nothing more nor less than the mapping of three-  
or four-dimensional relations in two [dimensions]”.4

The ubiquity of the computer in architectural practice 
means that the drawing is now a purely digital form of 
information communicated through the channels of the 
monitor and printer as a pixel array. The intention behind 
the drawing is usually to transfer this information seam- 
lessly without distortion or deterioration. With traditional 
modes of drawing, and analogue media in general, 
duplication inevitably results in the degradation of the 
artefact, making it of lesser quality than the original.5  
in contrast, digital drawings are copied precisely because 
they exist as binary-numeric information. The authentic 
site of drawing is no longer the medium on which  
the line is placed but the way in which the line is digitally 
represented. This leads Mitchell to write: “A digital  
copy is not a debased descendant but is absolutely 
indistinguishable from the original”. 6 The nature of the 
digitisation of drawings means that they can be easily  
and rapidly transferred, reworked and manipulated.  
In fact drawings – perhaps for the first time sitting outside 
explicit authorship and intent – are now open to multiple 
channels of transference and representation. The capacity 
to manipulate drawings according to channels means 
that lines are no longer the fundamental element of  
the drawing. Instead, the drawing is generated from the 
fundamental elements of the channel itself. The poly- 
morphism of architectural drawing opens the drawing  
up to strategies and techniques that operate upon its 
different modes of representation, whether they are 
vector-, raster-, textually, sonically or numerically based.

Irrespective of the claim that digital architecture 
represents a new formal language for architecture, the 
processes used to deliver form reinforce the ambition  

for a clear indexical correlation between the form and 
meaning of the line. The one conversation absent in 
digital discourse is how the mediation of binary-numeric 
information opens the drawing up to glitches as this 
information courses through its various channels of 
re-presentation. The glitch, working within the hard/
solid-state drive and/or RAM of the computer, disrupts 
the clear transformation of the pixel array as a faithful 
geometrical-mathematical representation of form.  
The glitch offers a level of abstraction to the act of 
drawing similar to that of algorithmic design but, unlike 
algorithmic processes, the glitch offers resistance to  
the representational capacity of a drawing instead of 
concerning itself with the production of complex forms. 

ON THE NATURE OF DIGITAL DRAWING

With the introduction of computer technology into 
architecture, the hand gestures of drawing a line have 
been replaced by the pressing of ‘keys’, the clicking of 
‘buttons’ and the moving of ‘mice’. The act of drawing  
a line is no longer associated with the bodily movements 
of its traditional production, but is now the job of the 
algorithm. These algorithms look after the translation 
from user input to its visual representation in the  
design process. However, this opens up two important 
consequences. First, there is both temporally and 
mechanically a fundamental gap between the drawer 
(i.e. the designer) and the visual representation of the 
drawing on the pixel array. Second, the author has very 
little control over how the line physically appears once 
drawn; the pixels of a monitor or printer change colours 
as the device gives a digital approximation of the line.

The visual digitisation of the line has transmuted it from 
an analogy of a real-world – or at the very least a proposed 
real-world – object to an analogy in its own right. In this 
sense, the visual representation of the digital line, and by 
extension the digital drawing, is constructed from a finite 
set of numerical values mapping onto an orthogonal  
pixel array.7 For Matthews,8 this represents an important 
shift in the nature of drawing as “the discrete, individual 
nature of each pixel means that the line is no longer the 
dominant organising principle of image-making”. However, 
the introduction of the pixel, which is the focus of much 
curiosity within the study of digital images, highlights  
an important fissure between digital drawings and pixel 
arrays; a pixel array can be understood both as a m × n 
grid of pixels (the space in which images are printed  
to monitors or printers) and a linear sequence of m × n 
sets of numbers (the space in which algorithms of image 
analysis and manipulation are designed), which in turn  
are also zeros and ones (the space in which the computer 
transforms and works with the drawing).9 Thus, digital 
drawings, unlike their analogue counterparts, can be 
expressed not only visually (via monitors and printers), 
but also as mathematical sets and binary-numerically  
(as the information stored on a computer’s hard or 
solid-state drives). For Davis, the visual representation  
of an image constitutes its ‘surface’ while other forms  
of its expression constitute its ‘structure’10 and “selective 

focus onto the surface of an image greatly ignores the 
digital code of which the medium is entirely composed”.11  
Further, Mitchell aptly points out:

“It follows from the fundamental constitution of  
the raster grid that, just as the elementary operation 
of painting a picture is the brush stroke and the 
elementary operation of typing a text is the keystroke, 
the elementary operation of digital imaging is the 
assignment of an integer value to a pixel in order to 
specify (according to some coding scheme) its tone 
or color. Complete images are built up by assigning 
values to all the pixels in the gridded picture plane.”12

However, it is common practice within the production  
of architectural drawings to work through abstract-
mathematical representations of lines within vector-based 
CAD packages, rather than literally change the value of 
each individual pixel either through transformations of the 
pixel array or through its linear-sequence representations. 
In this sense, drawings may not necessarily always  
be stored on the hard drive as a linear sequence of 
pixels, but as a series of Cartesian points and geometric 
constructions around those points. This information is 
mathematically distorted into ‘view space’ (shown from 
the perspective of some ‘camera’ which may or may  
not be orthographic), then clipped to the viewport  
(the size of the image the ‘camera’ allows).13 This abstract 
mathematical representation of objects is then discretised 
into two separate pixel arrays (the depth buffer, which in 
turn helps calculate the final pixel-colouring information)14 
and finally rendered directly onto the pixel array of the 
monitor. This highlights two crucial points. The first is that 
a wide variety of algorithms are fundamental to the 
translation of a drawing moving between the hard or 
solid-state drive and the pixel array. There is a difference 
in the way the computer ‘opens’ a vector file in comparison 
to a raster file, and there is a further difference in the way 
that the computer ‘opens’ different types of these files. 
Different algorithms are used to interpret a drawing  
for every individual file format; there are algorithms that 
open .JPGs, algorithms that open .PNGs, algorithms that 
open .DWGs, algorithms that open .DOCs, etc. These 
algorithms may transmute the drawing in different ways 
and thus subtly or significantly create different results 

upon the pixel array.15 Further, once a digital drawing  
has been released to its respective audience, it  
“forestalls the capacity of the author to maintain control 
over the imaging process”.16 This in turn gives the original 
author very little control over not only what is done with 
their drawings, but also the software with which they  
are viewed (i.e. what algorithms are used to translate 
them from their binary-numeric representation to the 
pixel array of the monitor?). The second point is that  
two identical pixel array arrangements may have  
two drastically different structural representations,  
as revealed by Fig. 2.

ENTER THE GLITCH

In the early part of this decade, an artist-photographer 
named Melanie Willhide had her computer, backup  
drive and by extension digital-photographic work stolen 
by Adrian Rodriguez. Rodriguez had wiped the machine 
and was using it as his own until caught by the local 
authorities. After the machine was returned to Willhide, 
she ran recovery software in an attempt to restore her 
lost work.17 The result was a series of fragmented and 
distorted copies of her original digital images. In 2012, 
Willhide exhibited the work in a show in New York titled 
‘To Adrian Rodriguez with love’.18 This is a story which 
offers two important insights for the discussion around 
digital drawing.

The first is that Mitchell’s assertion that “a digital copy is 
not a debased descendent but is absolutely indistinguish- 
able from the original”19 is thrown into question. If errors 
can enter the visual surface of the digital image via the 
very nature of the image being stored on a hard or solid- 
state drive, then quite equally other modes of storage 
and transference can result in debased copies. This should 
come as no surprise – Shannon highlighted that “since, 
ordinarily, channels have a certain amount of noise,  
and therefore a finite capacity, exact transmission is 
impossible”. 20 Here, a channel is considered any medium 
that has the capacity to transfer information.21 While 
there are modes of digital transfer between computers 
(such as email, Dropbox.com and external hard drives), 
the internal mechanism of the computer transfers the 
information of a digital drawing from its hard or solid-state 
drive to RAM, GPU(s) and CPU(s), as well as transferring 

Fig. 1: Diagram showing how an image file can be understood as a 
two-dimensional array and a linear sequence of values on the computer’s 
hard or solid-state drive.

Fig. 2: A simple example of how a text file and an image file  
can create the same outcome if put through specific algorithms,  
in this case Processing and Adobe Photoshop respectively.
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it to the monitor and/or printer. Mitchell’s position on 
digital images arises from the ideal that “developers 
design their technologies in order that the user will forget 
about the presence of the medium, following the ideal 
logic of transparent immediacy”.22 In fact, computer 
science has gone to great lengths to check for transmission 
errors and attempts to correct them.23 24 The digital drawing 
has been designed to be copied and appear “absolutely 
indistinguishable from the original”.25 However, in reality, 
this is not the case.

The second, and more important, point is that this 
suggests a new method of working with digital drawings, 
through non-visually derived manipulations of a digital 
drawing’s structural representations. The fetishised 
application of these techniques is colloquially referred  
to as ‘glitching’, with the distorted outcomes referred  
to as ‘glitches’. Gaulon26 formalises this colloquial definition  
as follows: “The digital glitch […] is a way of seeing the 
code behind a document.” And: “When a digital glitch 
occurs, it is not the image, the sound or the video that  
is changed, but their binary code.” 

It is worth noting that this definition of what constitutes  
a glitch is still problematic, as it refuses to engage  
with important phenomenological and technical issues  
of definition, highlighted by Moradi27 and Menkman.28 
However, for the purpose of understanding what the 
glitch within the nature of architectural drawing 
constitutes, Gaulon’s more colloquial definition suffices  
as a mechanism to explore these potentials.

GLITCHING ARCHITECTURE

For the purposes of this paper, a two-dimensional  
plan of the Barcelona Pavilion is used to visualise the 
results of a glitch being applied to a digital drawing.  
The preference for a plan drawing is based on the fact 
that three-dimensional drawing files are generally quite 
resistant to transformations because the glitch will  
likely result in invalid geometry. This is not to say that it  
is impossible – Mark Klink29 highlights that the .OBJ file 
type has this capacity. However, the .OBJ is an AASCI 
format and as such the information is read by the algorithm 
as its literal textual interpretation; in other words, a  
point’s Cartesian coordinates are exactly written in the 
file as their ‘x’, ‘y’ and ‘z’ values. A further issue is that  
the operations of manipulating a .OBJ file cannot distort 
the topology of the geometry, thus making it equivalent  
to algorithmic distortions available within modelling 
software.30 Linear perspective carries with it the issue  
of literal interpolation. As a mechanism that deals with 
the ‘void (of meaning)’31 created by such a drawing, it  
is likely to confuse architecture with its image. This is 
strongly highlighted by !Mediengruppe Bitnik’s H3333333k, 
in which the façade of a building is literally transformed  
to resemble the glitched image. Instead, for the sake  
of clarity, an exploration of the orthographic offers more 
jarring and difficult questions for architectural drawing  
in the digital age. 

The most prolific and understood form of glitching is  
the process identified by Davis32 as ‘data bending’.  
Data bending is the act of transforming a file’s linear 
sequence representations, which in turn causes a visual 
effect. This is frequently done through binary-numeric 
code, hexadecimal or even AASCI structural represent- 
ations. An attribute that Broeckmann highlights is that 
“malfunction and failure are not signs of improper 
production. On the contrary, they indicate the active 
production of the ‘accidental potential’ in any product”.33 
Virilio says that “the innovation of the ship already 
entailed the innovation of the shipwreck. The invention  
of the steam engine, the locomotive, also entailed the 
invention of derailment, the rail disaster”.34 The invention 
of new technology also implies its modes of failure.  
In the same vein, the file format implies how it renders its 
failures. It is impossible to give an exhaustive list of data 
bending as technologies and algorithms shift and change 
and file formats are invented, popularised and fall out of 
use. The way technologies glitch is unique to each medium. 
Nevertheless, there has already been a study done on 
how differing image formats glitch.35 What is of interest 
here is how digital-architectural production can reconcile 
such transformations and interpret them spatially.

From the figures opposite, several things are now evident. 
The first, as mentioned previously, is that the figure of  
the plan is distorted in drastically different ways depending 
upon what file type is chosen to be glitched. The second 
is that the distortion is fundamentally at odds with the 
coherent surface that the pixel array of the digital-drawing 
attempts to present. The third is that some transformations 
may distort the drawing’s structural representation to 
such a point that the figural analogy of the object that  
the drawing claims to represent is lost. Fourthly, the 
inherent RGB structure of an image is revealed, as 
greyscale values may break into their constituent parts. 
Finally, all these pixel array images introduce elements 
that are at odds with the notational conventions and 
internal relationships of what they originally represented. 
The glitched drawing resists the drawing’s material and 
spatial notions to be decoded via the allographic rules of 
the drawing.36 Thus, what spatial or generative properties 
does this resistance offer architecture?

The lack of a clear and singular interpretation of the 
glitched drawing forces the architect to reconfigure and 
re-evaluate what these drawings mean spatially. These 
re-evaluations are not spatially unique. For example,  
the top-left corner of Fig. 4 acts as an illusion, allowing  
it to be viewed as a plan with portions skewed or as an 
axonometric (Fig. 5), where the skewed moments in the 
drawing are vertical projections – however, what the 
marks on the now-folded surface imply is still unclear. 
Just as the traditional drawing attempts to narrow  
the number of valid spatial interpretations through  
the application of known disciplinary conventions 
– a property maintained by the surface of traditional 
digital drawing – glitch drawing disrupts the viewers’ 
assumed allography of the images, forcing them to either 
reject the validity of the image or, more interestingly, 

Fig. 3: A redrawing of the Barcelona Pavilion by Kieran Patrick.

Fig. 4: A study matrix of how the same figure of the plan reconfigures  
itself depending upon binary-numeric transformations of the plan.
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