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THE GLASGOW SCHOOL OF ART
ABSTRACT

SUITABLY UNDERSPECIFIED:
SYSTEMATIC NOTATIONS AND THE
RELATIONS BETWEEN PAPER AND MUSIC.

by David Griffin

Director of Studies: Professor Naren Barfield
Supervisor: Professor Allan Walker

Through building a taxonomy of drawing, and a set of four drawing
research studies aimed at generating innovative cross-disciplinary practices, an
argument will be developed that systematised drawings such as the music
notation are hybrid representational environments, sufficiently different from
other inscriptive practices as to merit a separate classification. The
taxonomical model will decentralise specific modes of drawing, in favour of a
multi-disciplinary view appropriate to the persistence of its subject as a deeply
rooted strategic and executive practice, and the four studies will engage the
time-factoring of notation systems as transductive environments, setting the
conditions for innovative practices both in and outside of the frame of the

inscription.
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Preamble and notes on the form of the submission

This submission includes a written dissertation with Figures, plus a DVD of
music composed from original graphic notations, and a small selection of

digital drawings in Adobe Flash format.

To integrate drawings and text within a single volume, following the standards
of the institution to which this document contributes, could lead the reader
into a falsely hierarchical sense of the relationship between them. Scaling the
many drawings and prints that emerged from the research could become, in
that case, an ungenerous act carrying with it an implicit reduction of drawings
to support for the writing. But I will argue in this thesis that a music notation
amounts to an incorporative inscription of the dialectic of word and image, so

I ask the reader to take this publication itself as engaged in that relation.
Additional notes:

For the sake of reading length, a review of key terms and concepts in

the thesis 1s included in Appendix I (pp.173-178).

Each Figure included in the thesis features a comment in its caption (in
bold font) that is meant to position the Figure within the taxonomy

presented in Chapter four (p.157). Thus for example, Fig.2 (p.3) reads:

In allen meinen Taten (detail)... In the Taxonomy (p.157), this
notation can be classified as “Metric>Interval>Common music
notation.”






David Griffin - Suitably underspecified: systematic notations and the relations between paper and music

Chapter one
Introduction
Because of common underlying conceptual and physical structures, a drawing of a
teapot or a steam engine may be used as a drawing of music. From this hypothesis, we will
engage with drawing as a practice of ‘knowing, thinking, and acting’ (Cross, 1995, p.115),

exemplified by the common Western music notation system.

In the first section I will describe an artist’s intuition that the music notation
amounts to a species of design drawing, expressing the same intentions and obligations as
projective orthography. Both systems developed to enable the creation and dissemination
of plan documents aimed at the manufacture of some #ing: in the one case, a performance
of music, in the other, a teapot (or a steam engine). Each of the two systems works to
generate representational views predicated on conventional Western models of production:
teapots are objects in space, musical compositions organise sound, but in visualising
sound-structures we are not merely mapping scenes to surfaces, as in a picture, nor
mapping logical relations or processes, as in a diagram. But is that practitionet’s conflation
of orthography and music notation supportable? If so, what are the entailments for
theories of notation and practice? If disconfirmed, where then do music notations belong,
as drawing? We understand that music notations are drawing, but drawing Aow? The
common notation is a robust syster;l, but has not been clearly enough classified as drawing,

and this thesis will therefore answer that question.

Drawing is both support and output for various practices, and we can describe
drawings of all kinds in great detail. Meanwhile, contemporary researchers have theorised it
as cognitive enhanéement, advancing the understanding of its values in pedagogy and
communication, in creative work through the discursive sketch, in constrained diagrams in
logic and computation, and also in contexts of history and connoisseurship. To more
clearly understand and position a music notation’s relationships to other drawing systems,
then, this research project is framed as an investigation of ‘the relations between paper and
music’ — a line cribbed from the American composer and educator John Cage (1990,
p.429). We are thus asking structural questions; how those relations are established and
governed, and moreover — at the intersection of theory and practice which this thesis will

attefnpt to navigate -- how they might be exploited.

In the investigation I will use drawing as a research method, developing three

experimental music notation systems, tying them to the analysis of a taxonomical model of




drawing. But the reader will also see a fourth drawing project develop in response to the
taxonomy. Like a music notation, this diagram is a space-time visualisation; however, by
engaging with things that cannof be made easier to understand through diagrams, we
interrogate the upper limits of their denotational logic. Is there a space that dis-allows the

diagrammatic mapping of its relations?

Therte are five chapters in this thesis, and their order is meant to reflect as well as
possible their simultaneous development, allowing us to review the Taxonomy with the
Drawing projects in mind, and vice versa. The classification model itself (Chapter four,
p-157) anchors the literature review, and is informed by studies of drawing in art and
design, scientific visualisations, and performance notations, noting the structural
similarities between all these social uses. The model will show that while pictures map
from scene to page, and diagrams from logical relations to page, music notations map to
and from a space-time conjunction, and I will ultimately argue that this sufficiently
distinguishes them from traditional projectivé and topological orders as to warrant a

separate categoty.

Researcher Barbra Tversky has conjectured that ‘translation between descriptions
and depictions ought to be possible when the same conceptual structure underlies each’
(1999, p.4), and I argue that Drawing provides just that common
conceptualising/structuring approach, operating in the spaces between languages. The four
drawing research projects developed here, feeding into and out of the taxonomy, weave
together interests from a number of fields, providing a wide focus for their resolution. In
attempting to build original articulate systems for organising sound, we will come to
understand systématic notations like the music notation as ‘imagetexts’ (Mitchell, 1997,
p-89): Metric inscriptions, drawing the future in relation to a present of plotted variables,

and a calculus of the body.
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1.1 Motivations

The future is description without place,
The categorical predicate, the arc.

(Wallace Stevens, 1945, p.564)

My body is an exchanger of time. It is filled with signals, noises, messages,
and parasites. And it is not at all exceptional in this vast world. It is true
of animals and plants, of air crystals, of cells and atoms, of groups and

constructed objects. Transformation, deformation of information.

(Michel Serres, 1982, pp.72-73)

Fig.2: In allen meinen Taten (detail), Bach J.S. (1720), in Winternitz, E. (1964)
Musical Autographs from Monteverdi to Hindemith (Vol.Il), Plate 32; Dover Press, NY. In the
Taxonomy, this notation can be classified as “"Metric>Interval>Common music notation.”

Through an encounter with a scrap of paper, a yellowed irregular parchment
marked over with figures, an index of relationships were illuminated which have
sustained and propelled my art practice in its wake. The hand-sized fragment, attributed
to Johann Sebastian Bach and framed and hung as any fine artist’s drawing might be,
triggered the sort of moment of connection and clarity that we hungrily seek through the
experience of works of art and music, generating energy enough to sustain a studio
practice -- a piecemeal environment of labour that depends on such moments -- for a
number of years. While the ultimate purpose of the little manuscript would have been
clear to anyone with casual knowledge of the graphical elements of the common Western

music notation, it could also have been described simply as an all-over composition of



point, line, and (implied) shape. This is to say that I knew what I was looking at, but the
apparent utility of the thing momentarily sifted to the bottom of my recognition, leaving

a kind of trace presence as Drawing,.

It was a confounding sensation with no clear causal centre, and the memory itself
has come to serve as an enduring object for enquiry in my studio production. As a
revelation, this may not seem like much. After all, for large portions of the past century
the manifold visual properties of the common Western music notation system have been
explored as malleable substances -- good for many things, one of which remains the
writing of music. Out of the reformations of listening and musical practices that have
taken place in the West in the wake of a well-understood confluence of social and
technological developments, and the efforts of serial, concrete, electronic, and stochastic
music composers in the mid-twentieth-century (for detail, see Kahn, 1999; summary in
Licht, 2009; Cage, in Knowles [ed.], 1969), the imperatives of music notation have been
more or less unmoored from their historical roles as support for a pitch-centred model
of composition, with sequentially organised protocols and a fixed palette of sound.
Instead, the urge to mark-up the music composition space has lately been directed
towards ‘the conditions under which (those sounds) are to be produced’ (Behrman,
1965), that is, the production environments to which their directives are directed, which

Bach could not have anticipated, and the manner in which they are read (Fig. 3).

For all that, our primary responses to Art and Music are often affective ones,
which is to say that while we may seek clarifying language to account for an intuitive
response (in my case, that muddy moment of clarity in front of the decomposing scrap,
which launched a sustained working habit as a practical filter), we must also recognise the
contingent and fractional character of such responses. Far from being some inscrutable
mental leap, psychologist D. N. Perkins has written that intuition is a dynamic
networking of perception, memory and language (1977), and a feature of human
rationality which the philosopher Bergson suggested amounts to ‘direct participation in
the immediacy of experience’ (1974, p.12), in which I pick up an implication that through

the drawing-together in works of art or
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Fig.3: Gesang der Jiinglinge, The vertical axis of this graphic represents pitch, while the horizontal represents time... ‘the phrase "Preiset den Herrn" is
repeated twice, with the resulting eight syllables distributed over thirteen distinct pitches,’ Masterpieces of 20™ century music: a multimedia
perspective, Columbia University, NY; Stockhausen, K. (1956) in Smalley, J. (2000) accessed 25/2/11 at <http://music.columbia.edu/
masterpieces/notes/stockhausen/labeledsketchBig.jpg>. In the Taxonomy (this volume, p.157), this notation can be classified as
“Metric>Ordinal>Histograms” ’




music, we might extend a private response as an offer to our comrades. In the case of my
encounter with a little bit of handwriting by Bach, its “#’est pas un pipe” moment has
become a rather more stable feedback circuit of action and reflection, invested in works

of art and music directed at just that sort of offering.

In its wake, questions about the experience need to be addressed if we are to fully
understand what has become a substantial, creatively productive moment, not diminish
or dismiss it. The practice-minded studio artist tends to respond to such moments by
overstepping explicitly phrased questions as focuses for inquiry, allowing the
promiscuousness of the studio to yield re-actions, returning images, and delivering
insight, objects, or expetiences that can enrich while never quite giving a straight answer.
To be less obscure, as an experience of seeing this was a curious blending of domains of
personal knowledge. In seeing the scrap I had felt the autographic, all-over drawing of a
Pollock, perhaps a Twombly, or the deliberate irresolution of a drawing by Tapies, rather
than the precision expected of a published music notation, marked by the expected
regularity of the engraver’s stylus. Meanwhile, text-based descriptive approaches have
their own limitations, not least of which in this case is attempting to parse a visual
experience that had quasi-visual nuances, in order to unpick how it might have set off a
cascade of associations, metaphors and remembrances. To frame the research for this
thesis along a middle path, I have adapted a bit of text from the American composer and

educator John Cage, contemplating ‘the relations between paper and music’ (Cage, 1990,
p.429).

Drawings and music notations are both inscribed images of something, but stand
differently in reference to those things and to each other by extension. How can we best
theorise these differences? There are technical questions embedded in Cage’s wryness,
having to do with how the multi-dimensional complex of musical performance can be
fixed on the page. In the case of mistaken identity which led to this thesis, what was the
nature of my (mis)reading? Was I reading off of, into, or somehow forward? The view on
Bach’s manuscript was certainly an experience of seeing images, but not any simple
external to internal tracing or mapping: not “I saw x, and in seeing x(8), had my
expectations more or less confirmed;” more like “I saw x, and in seeing x(B), saw

something further: some undetermined product of x and B.”
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Additionally, as a bit of non-sense, the evident visual logic of the fragment
enabled me (I felt) to see Bach’s propositions in my mind’s ear. How was it that I felt
enabled to visually listen? Following the handiwork of the scribe, was this a kinaesthetic
response (Overgaard and Grinbaum, 2007; Scott, 1996, p.349) to sound or vision, or
some mediated muddle? And then taken as focus for sustained creative practice, what
other kinds of dimension-mashing could we draw? How might x and B be further
operationalised in order to atrive at some other sum than that implicated in Bach’s

masterful, if loose use of the common notation?

To satisfactorily explain my conflationary reaction to Bach’s ambiguous tracery,
and to expand upon its implications, requires grasping the roles and operations of
drawing as tools in learning and communication, how pictures relate to non-pictures, and
what differentiates drawing systems from each other, and from less conventional types.
This is surely an enquiry with impact and interests for a number of art, music or design
practices. Surveying the range of questions, I understood the habits of a productive visual
art practice were insufficient to address them, and so I have turned toward a creative-
practice research model, which Henk Borgdorff succinctly explains has as its intention
not merely the sustenance or fulfillment of working practice, but the expansion of
understanding — engaging as aesthetic experience, but also generating a halo of insight
and reflection in order to ‘shift the frontiers’ of its enquiry (in Biggs and Karlsson [eds.],

2008, p.54), or as Graeme Sullivan has written ‘to create in order to critique’ (2000).

To bring resolution to ambiguity, then, I assume a view offered by Scrivener
(2002) fhat a frank study of the complex of studio-based making is critical to creative
practice in a research context, and that such a study is most usefully built of both words
and images. Before this strategic decision, I had spent many years as a rather militantly
visual artist, looking upon the written word as an impoverished cousin to visual practice.
There was, and still is in my view, a kind of sweet vitality in the absence of words, in
showing not saying -- a forthrightness that cannot ##zsay its meanings. In this context,
however, in order to reconcile the wordlessness of art with the theoretical force of
writing, I sought a method of writing »7th practice driven by a mental image poached
from my supervisor at The Glasgow School of Art, Professor Allan Walker, of oarsmen

in the scull: different faces on one effort.



2~

at

In that spirit — a spirit of overturning vexed relationships between words and
images (Mitchell, 1994), mediating between reflective practices of art and philosophy
which address similar questions with more or less rigour, and more or less affect -- the
thesis will tie the analytical focus of taxonomical classification to the heuristics of
drawing in a research-experimental framework, which is to say not a mere description of
processes or verification of ideas, but a dialogical process of speculation and navigation
between theory and practice. Artist-researcher Mika Elo sketches out for us a research-
practice of critical encounters and alchemical exchanges, the ‘processing of
uncontrollability, or even of impossibility’ (in Nimkulrat and O’Riley [eds.] 2009, p.24).
In working through the thesis with this in mind, it is hoped that the reader will see
insight and impossibilities both materialise from research-practices that are descriptive,

but also ‘experimental in (an) experiential sense’ (2009, p.20).

1.1.1. Synthetic drawing

Anthropologist Timothy Ingold (in 2007) classifies line-making in terms of traces
and threads, which is a subtly put difference between push and pull, and a sensitive
observation on the differences between leading and following; but in practice — in
drawing — lines rarely self-identify in such terms, and their sum is never just the drawing
drawn. In her contribution to the discussions around creative-practice as research, Anna
Pakes advocates for a view that echoes my graphic practidoner’s view, wherein

‘reasoning (is) embedded in the activity,” with ‘a principled cohetence on its own terms

underwritten by a logic that emerges in and through the activity itself. This
philosophical perspective positively characterises action as a rational process, as a
mode of knowledge with its own distinctive logic, parasitic on neither deductive
nor inductive theoretical reasoning. In this view, action neither requires
theoretical explanation nor functions to illustrate insights acquired theoretically:

rather, it is in itself intelligent (2004).

From the point of view of one who draws, we will see that the act has value both as verb
and noun -- as conversations with the studio, and documents of those conversations. So
it is better to approach drawing as a thinking practice as much as a practice of making or

planning to make.
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Towards that, my initial view of Bach’s tracery was one where its functional
character became transparent. But later, reflecting through various practices engaged in
the studio, that tangled experience introduced the possibility of aurality, through which I
became attentive to the desire for a visual-auditory artwork. A quick look at the rationale
for this desire shows it is an ancient fixation, spilling over disciplinary boundaries or any
merely personal reading (for a succinct timeline of recent audio-visual interests, see
Levin, 2000, pp.21-33, or pp.27-137; and of course the “music of the spheres” can take
us quite a bit further back, as well as further afield). So while this research project was
seeded by reworkings of a momentary equivocation — seeing and hearing at once -- in
reviewing analyses and practices of those who work with drawings, including myself, we
will come to understand the vitally synthetic nature which makes drawing especially

suited to artistic research.

For an immediate example, in the shadow of Bach’s document, the cultivation of
my production towards a context of scholatly research and creative practice yielded a
simple, but not obvious insight that the common western music notation amounts to a
species of design drawing, expressing the same intentions and obligations as projective
orthography (Willats, 1997). Both of these drawing systems developed to enable the
creation and dissemination of plan documents aimed at the manufacture of some-#hing: in
the one case, a performance of music, in the other, a teapot, or a steam engine (for
instance). Each system functions both descriptively and propositionally, taking a place in
a compositional discourse as sites that can direct us to ways of analysis and building,
while revealing (in terms of relative proportion) something of both the maker and their
making. Neither system simply depicts or describes its object; rather they are used to
generate representational views predicated on conventional Western models of

production appropriate to their practices.

Beyond just their dimensional arenas, however, there are differences between the
systems that present opportunities for action and reflection both in and out of the studio,
in aid of answering the questions raised in that originary moment. The robust Western
music notation system is a graphical account of audition, constrained to the music
traditions it supports. Intended for use in instruction, analysis, and performance, the
system is laid out across a timeline grid of staves and bars, through which we reduce the

complicated experience of Music to manipulable sets of objects, with properties that
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belong to thinking musically. Although post-recording and computational music has shed
the need for an entirely linear grammar of representation, exploring complex technical
and conceptual syntheses and new listening practices (Kahn, 1999; Cascone, 2002),
therefore taking the score not as an ‘object to be read by the performer, (but) a process
to be built’ (Hanoch-Roe, 2003), the common music notation is built for legibility. We
trace paths inscribed through the scheme as instructions from which we form an image
of experience and process; from there to enact its content. In this very brief account,
temporal and spatial dimensions of design and performance are identified, as well as a

code for understanding them.

On the other hand, and no less a puzzle in its synthesis of function and structure,
projective orthography is a component-practice directed at building, but constrained to
analysis of an object by means of sets of parallel views of its various sides, such that
fabricators can read the drawings and make the required object in accord with the
compound needs of designer and client (for historical discussion, see Galison, 2000,
pp.-152-155). The multi-view system presents its users a totalised truncation: pictorial,
showing true shapes and measured spatial relationships, but flattening the faces of its
object, and denuding them of visual detail, while mounting the inscription on an infinite
parallel — indeed, impossible -- orthogonal substructure. As written, this rough
description also identifies temporal and spatial dimensions of design and performance,
encoded through various conventional attachments and adaptations: the underlying
orthographic diagram, a spatialised image of distribution, and the time-factored multi-

view format.

Ultimately my response to Bach’s manuscript, transformed by mediating
practices, reflects a desire to hold performance in hand: to contemplate it as record, as
directive, a composition environment, and most importantly a mechanism for making
more. Through the building of a classification model for drawing, and a set of four
drawing research studies aimed at generating innovative cross-disciplinary practices, an
argument will be developed that systematised drawings such as the music notation are
hybrid representation systems (defined as ‘linking together several kinds of
representations’ [Recanati, 2008, p.300]) that are sufficiently distinct from diagrams,
character-strings, writing or pictures, so as to merit a separate classification. Exceeding

the denotative mandate, and orienting users to potential, such notations map neither



from scenes nor schemes to the page. Rather, we are enabled by their articulation to read
and write for reconstitution in performance: a space-time conjunction. Seeking the
relations between paper and music, tempered above all by a sense of play, we may then
ask “What does an oblique plane sound like?” and even provide a view on possible

answers in the graphic language of points, lines and planes.

1.2. Goodman and efficacy
‘What matters with a diagram... is how we are to read it” (Goodman, 1976,

p.170).

After the objective of understanding the music notation g#a drawing, I contend
that the diversity of drawing practices can be best organised in preparation, their relations
reviewed, re-cognised, and redrawn, through the development of a taxonomic model.
Nelson Goodman’s seminal theory of notations will be referenced throughout the thesis
as a key text in this task. ‘Aesthetic experience is cognitive experience, distinguished by
the dominance of certain symbolic characteristics and judged by standards of cognitive
efficacy’, Goodman writes (1976, p.272), and in seeking to clearly reflect on the issues
and implications of symbolic representation, his book “Languages of Art” is an essential
starting point for-a range of disciplines which examine visual expression and
communication, even for those that conflict with or diverge from its conclusions. My
own work as an artist and researcher owes a debt to the philosopher’s application of
words to making rather more precise observations than is usually possible in the helter-

skelter of the working studio.

In pursuit of rigour in a context that is notoriously resistant to rigorous analysis,
Goodman builds his theory of notations from the cognitive position that “The drive is
curiosity and the aim is enlightenment,” and the efficacy of a symbolic language in
meeting those aims is assessed by ‘how (it participates) in the making, manipulation,
retention and transformation of knowledge’ (1976, p.258). Speech can be written, or
written about; music can be scored, performed, or annotated; the geometry of things can
be plotted, and pictures of Pickwick can be painted; but none of these symbolic

expressions are resolute, all are modular and unfinished in their utterance.



We will see his logically derived, if elusive principles reflected throughout this
thesis, but as a brief introduction, the philosopher seeks only to explicate the
sufficiencies and necessities of symbol systems (1976, pp.127-173). And while he says
little about social entailments, the critic W.J.T. Mitchell remarks that if this makes

Goodman a relativist, then he is one who

‘nevertheless maintains that there is a distinction between right and wrong
theories, interpretation, and works of art,” and he refuses to reduce this
distinction to a matter of power or rhetoric, treating it instead as a product of

systematic and structural logic’ (1986, p.112).

As a useful exercise, Goodman asks us to consider two linear images: an
electrocardiogram, and a Hokusai drawing of Mount Fujiyama (1976. p.229). While
specific lines in the two images may resemble each other, they are deployed in schemes
with different objectives, and so stand for different things. What matters in the
diagrammatic line is the path it traces through a field of data points. Contingencies such
as line weight or color are irrelevant. The image itself is a readout, so to change the
qualities of its inscribed appearance would not affect its meaning, or at least only under
conditions hewing to the external codes through which knowing we may read the
readout. In the Hokusai, however, these contingencies are key -- none may be ignored, all
are at play. Such pictorial representations are syntactically and semantically dense: any
matk made within the pictorial field has the quality of being freely interpreted in its
significance, conceivably endless in routes of reference, and therefore, in Goodman’s

terminology, more or less “replete.”

Repleteness is part of the acknowledged formative power of sketching, which
case has been laid out by Leonardo among others (in Rosand, 1991, p.62; Goldschmidt,
2003; Tversky, 2002). But this kind of uncertainty is destructive to the enterprise of a
notational system, which critically includes communicability delimited in terms of
reference, most importantly for the purpose of repeatability for some purpose outside
the page. In Bertrand Russell’s earlier, if less graphically specific terms: ‘In an accurate
language, meaning would be a one-one relation; no word would have two meanings, and
no two words would have the same meaning’ (1923). To avoid repleteness, then, the

symbols deployed in a notation scheme must form freely exchangeable classes, and as a
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ready example, Goodman directs us to alphabetic representations (1976, p.65), in which

(19 2

all of the character-letters “A,” or “a,” or “6)” represent the same thing: they are

graphemes corresponding to a specific sound-making gesture associated with the “A”
concept in our English language notation system. Each may be substituted for the others
without adverse impact on the meaning of a communication built from the system. And
although our fluency of reading might be affected by cursivity, this is irrelevant to the
operations through which I can write or read either apple or manzana. In addition, the
characters must be scale-free and disjoint such that “A” is never anything but “A.” These
conditions — disjointness and differentiation — are necessary for the discernable
objectives of a notation system, as we understand them from Goodman’s flawed, but

pragmatic best example, the common music notation (1976, pp.181-83).

We can and should argue with a number of the conclusions Goodman draws in
his seminal work. Just to begin, Goodman’s essential notion bthat representation is
independent of resemblance is put under stress by a cognitively oriented scientific
culture, out of which evidence has emerged, for example, that some kind of neurological
programming is involved in facial-recognition (Dipert, 1996, p.378). On his
“ahistoricism,” see Mitchell (1994, pp.345-362), or Elgin, who interrogates the
significance of transcription errors or flawed performances (1991, p.91). Goodman’s
conviction that an incorrect musical performance is not a true example of the work
indicated by the score (1976, pp.116-119) is an aspect of his theory that is in some sense
vitiated by developments in the performance arts of the mid to late 20* centuries, and
which has been further complicated by interactive computational systems (see Patton,
2007, for a Goodman-busting case of “morphological” music notations). In any case,
Elgin suggests that a flawed print is nonetheless an instance of Durer’s “The Four
Horsemen of the Apocalypse” than a perfect one. This point stands as a reminder of the
difficulties in theorising works of art, in support of which Elgin asks ‘Should we say that

Menard and Cervantes wrote different novels?” (1991, p.91).

The philosopher Richard Wollheim criticises Goodman’s disregard for the
intentions of the artist, by which another form of ahistoricism is evident in the
underlying notion that there is no particular reason why any meaning ascribed by the
artist to the work should be taken as paramount. In Goodman, the artist’s intent simply

provides one route into and through the work, but Wollheim seeks an accounting
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method for meaning in painting as something distinct from meaning in, say, verbal
languages. Pictorial means and the thing called Painting come together in the intentions
of the artist, and so Wollheim proposes that each work of art can be said to have ‘one
and only one meaning,’ fixed by the artist in the working process, and identifiable in its
history of production (Wollheim, 1991, p.40). Yet Wollheim also critiques Goodman’s
matrginalisation of the spectator as a receiver for transmission, writing that ‘what we see
in a picture is itself a complex issue, and is determined by a variety of factors such as

background knowledge, understanding of the style involved, and... “conventions’™

(1970, p.538).

In accord with the replete-articulate dichotomy in Goodman’s aesthetics, a
technical stock market graph is attenuated (1976, p.230), constrained for clear content
transmission. Only some visual properties are active in the scheme. In a replete scheme,
however, a stroke of colour might find itself interpreted in a number of ways, shifting
from exterior to interior of the painted form, signifying continually. The art-historian
James Elkins has argued in response that this notion of repleteness amounts to a kind of :
infinite space for imputation of meaning that is unrealistic, and so in fact is ‘a fictional
construct, since we would be hard pressed to come up with more than a few variants of
any given mark that might be expressively meaningful... it is not well related to the ways
that pictures are interpreted’ (1995, p.828). Extending this thought in the other direction,
Elkins questions the standard of “character-indifference” in Goodman’s theory, pointing
to our evident inclinations to read off the page, to interpret and impute to and from
images, regardless of how we are meant to use them: in this view ‘A’ cannot truly be
equal with (Fig.4, Fig.5, Fig.0), in spite of what we see as their common identity. This is a
hybrid of Mitchell’s critique of Goodman’s ahistoricism -- interpretative potential
unmoored from context -- and Wollheim’s evaluation of the philosophet’s demotion of
the viewer as the seat for context. But there is also in it a bit of the sensible recognition
that our first hand experiences with art are never just theoretical, always physical or

emotional, and so marked by biases and the vicissitudes of the body.
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Fig.4: (Top left) ‘Alfabeto di Lettere Iniziali’, Poggi, M. (c. 1730), accessed 13/3/11 at
<http://www.flickr.com/photos/bibliodyssey/2232192217/>
Fig.5: (Bottom left) Graffiti letters, accessed 13/3/11 at <agalimin.blogspot.com>.
Fig.6: (Right) Donald E. Knuth’s "Metafont” system; Hofstadter, D. (1982); in
Metamagical themas: variations on a theme as the essence of imagination, Scientific American, 247:4, p 15.
In the Taxonomy (p.157), these letter-pictures can be classified as “Topological>Character-strings>...”
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To summarise, Goodman’s baseline is that representation is a cognitive
predisposition, and that ‘denotation is the core of representation, and is independent of
resemblance’ (1976, p.5). And there are rules both of community but also perhaps of
biology
that enable us to bind representation and communication in mediated symbolic
languages. Articulate notation systems, for example, are built from disjoint and
differentiated schemes —inventories that ‘diminish indeterminacy’ in their reading (Scaife
and Rogers, 1996, p.196), in contrast to the web of marks in a sketch which can be
exchanged for a number of possible meanings, and which are ‘classifiable only by
reference to context’ (Bull, 1994, p.210). And while the sketch is the high exemplar of
transgression of his theoretical constraints, Goodman nonetheless recognises it by
implication as a key practice in the world-making capacities of symbolic language use

(1975, p.61).

Certainly, the symbolic practices of art and science contribute to the
decomposition, reorganisation, and enhancement of our sense of self and the world, and
in the wake of Goodman’s theorising the differences between these systems ate
understood not as antagonisms between fact and assertion, or proof and beauty. Rather,

- they are understood as differences in the domination of certain characteristics of
symbols. The philosopher Michel Serres notes that scientific representations depend
upon a kind of precision in their symbolisations, while the products of artistic enquiry
exemplify metaphorical, expressive language use. Math is a quantification code, he writes,
Physics and Geometry de-cipher; painting encodes and decodes in concert. Applied
sciences work with ‘the difference between letter and number (chiffre)... the difference
between a sequence and a word, to the difference between the average and meaning, or
the difference between two meanings’ (2000, p.143). For Serres — a difficult philosopher
I will read for his scientific-cultural apposition to the aesthetics of Goodman -- worlds
are made and manipulated by coding, just as Goodman notes that ‘mountains can be
diagrammed, and heartbeats pictured... Nothing here depends upon the internal
structure of a symbol; for what describes in some systems may depict in others’ (1976,

pp.229-231).

Among other things, this general view clarifies the long remarked upon

relationship between music and mathematics as technical disciplines: each system



represents incidence, motion and relative position, and while one seeks understanding
through rigorous analysis by means of notations predicated on logical relations, the other
seeks understanding through expressive investigations of the symbolic space itself --
through play and re-vision with the terms of the notation, and instrumental performance

of its propositions.

Goodman ultimately makes the case that theories of representation are
inescapably partial, tangled up with extrinsic aspects that might at least be usefully sorted
through a judicious application of logic. In spite of any puzzles which entail from his
primarily textual investigation, his work retains its value for theories of practice four
decades or so after its publication, and its structure and conclusions converge with the
stated aims of this study of the synthetic disposition and ideational (defined as
‘generating, developing and communicating ideas’ [Jonson, 2005, p.613]) values of
drawing, but more than that, of the potential for innovative practices to be developed
from that understanding. In assessment of Goodman, Mitchell contends that the
philosopher’s stance outside of critical issues ‘of the “why” in order to trace the “hc;w,”
cultivates clarity about fundamental questions in the arts that cuts across many of our
sterile debates about meaning, intention, reference, and representation’ (1986, p.114). It
is in this sense that the philosopher’s project is contiguous with that of the drawing

taxonomy presented in Chapter four.

Finishing his logical exegesis of the riot of symbolic communications with a
return to first principles, Goodman notes that we batrel forward, freely using symbolic
languages with all their inconsistencies, and despite schismatic relations between proof
and beauty, or generic differences between pictorial and conceptual, all languages are
directed at understanding, and we judge them against how they participate in that
process. The next sections of this thesis will review the cognitive implement of drawing -
- paraphrasing Berger’s (2005) sensitive observation, how drawing becomes a way to

know by hand: how we read, extract, and recognise through drawing.

1.2.1. Drawing research

Turning the paper into a space of time... (Cage, 1990, p.492)
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As posed eatlier, the practitioner’s question “What does an oblique plane sounds
like?’ is unanswerable, except perhaps in the sense of a ‘pataphysical inquiry, that is, in
the spirit of Alfred Jarry’s science of imaginary solutions, which the poet Christian Bok
writes is ‘neither a rhetorical nor theoretical inquiry, instead through it we posit the “as if
(as)... the imaginary solution to the question what if”” (2002, p.26). In any sense,
however, such a question is useful as an entry point to creative practice, which often
depends on such moments of puzzlement for its sustenance. In fact, that very question
was extracted from the marginalia of my journals and sketchbooks, serving its purpose as
provocation early in the research timeline. And in seeking answers, a set of case studies
have developed which test both the analysis of the taxonomy and the sensibilities of the

artist.

If there exists a continuous space of creative action and knowledge production,
where an artist-scholar may work equally with materials and thought, the effectiveness of
the research here undertaken will lie in an admixture of the interpretive loam of drawing
as a reflective practice, buttressed by the analysis of a classification model, in accord with
Frayling’s conception of research through art (cited by Mottram, in Elkins, [ed.], 2009,
p.13). I argue that drawing is particularly suited to a research-directed experimental art
practice for a number of reasons explored later, but surely exemplified in its well-known
uses as performative, sometimes collaborative, idea-generating method, essential to the
discourses of many professions. Donald Schén summarises this usefulness (in 1983,
pp.157-159), noting that the “virtual world” engaged by drawing loosens the creative
constraints on possibility, and that its direct, spontaneous underspecification encourages
reflection in action, while leaving stable residual traces for consideration and
reformulation, after innovation and insight. In spite of the difficulties in evaluating
artworks in any context, both Borgdorff (2011, pp.54-56) and Goodman (1976, p.258)
refer to a capacity for potency in interpretation, shifting frontiers or world-making, as

validation.

All four of the drawing studies undertaken here are projects of space-time
visualisation. The first three are motivated by a demonstrably ancient human compulsion
to perform a continuous sound and vision, seeking productive routes from two-
dimensional inscriptions to the multi-dimensional spaces of musical action, to explicate

the nature and structure of my Bach-moment by seeking out the relations between paper
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and music. And while they have generated observations that were incorporated into the
taxonomy (for example, that describing music notation systems as diagrams is
insufficient), the fourth study (Chapter three, pp.143-154) developed in response to the
taxonomy, as an interrogation of well-known characteristics of analytical drawings. A
treview of diagrams and diagrammatic reasoning (defined as ‘the process of
comprehending and making inferences from diagrammatic representations,’ in
Narayanan, 1997, p.103) was conducted, in which node-link graphics were identified as
key methods for visualising non-visible systems. This use of the simplest of graphical
methods was then tested by making lines on surfaces, the sum and substance of which

are decisively uncertain.

1.2.2. The taxonomy

Classification is a core exercise in learning and communication in the West. As
communal approaches, taxonomies are used to build the detailed proofs which are
necessary to practices of science, for example, encouraging the review of techniques or
concepts in their domains while also providing relational frameworks which can direct its
users to insightful conclusions. Chapter two will review the literature around the art and
theory of drawing, with attention paid to other taxonomical efforts, building from the
perspective of a 21" century fine artist with an abiding interest in the interrogation of
conventions as a method of creative inquiry. Its aim, differentiating it from other
taxonomies, will be to decentralise specific modes of drawing in favour of a multi-
disciplinary view appropriate to the foundational nature and persistence of its subject as a
strategic, executive practice rooted farther back in our history than we can cleatly see,

and bearing fruit across multiple domains of knowledge.

The taxonomy will organise drawing and drawing systems in a way similar to that
we obtain from the use of the colour wheel as a model for understanding the relations
between hues in art and design. In that spirit, the ontology for the model will incline
towards structural aspects of drawing — how we organise for legibility, rather than
functional or social aspects. This bias reflects the expectation that understanding the
abundance of drawing will come more readily by taking seriously the implications of our
enormously long history of engagement with marking surfaces, foregrounding'cornmon
cognitive values of drawing as a tool for idea generation and communication, rather than

contingent expressions of a culture.



In reference to methods of classification, Nelson Goodman notes that ‘the
response to the question of “same or not the same?” must always be “same what?””’
(1975, p.62); and in this spirit, as the thesis develops readers will have the opportunity to
validate the reductive choices of taxonomical analysis, and the insistence on the
expansive word inscription. After all, taxonomy is a process of exclusion as much as
inclusion (Marradi, 1990), and “inscription” encompasses an awful lot of practices after
an awful lot of things. In practice, of course, taxonomies are never definitive, they are
argumentative, and so Goodman’s question can be taken as the very question to ask as
we approach the task. The model itself will be presented in Chapter four, derived from
reviews of context and the experience of the practiioner. Acknowledging the
inextricability of function and structure in drawings and drawings systems, I will describe
categorical differences as most usefully located in structure. By way of contrast, the
academic Leoni Schmidt describes drawing as critically provisional, anticipatory and
“propadeutic” (2008, p.110), and she outlines ‘“four registers of contemporary drawing...
in which materials are carefully chosen to relate with bodies in space and time.” In her
theorising, register one foregrounds touch, closeness and remembrance; register two
focuses on travel, sequence and pause; register three involves the map, vector and
syncope; and register four deploys the pentimento, shadow and chorus. These summary
bits of text are based on observations of social drawing practices in the communities in
which she has traveled and worked, but they are a step outside the bounds of

classification targeted in this taxonomy.

Closer to the spirit, the British painter and academic Stephen Farthing recently
produced an admirably stoic working definition: ‘I understand drawing as the translation
of multidimensional information into readable two-dimensional matter’ (2009). This is
the generalised definition of a teacher of drawing, made in a cultural context where
expanding collections of information from commercial industries, and representation of
data sets generated by industrial, financial, medical and communication technologies all
have taken advantage of the efficiencies of computational systems for organisation and
search. Our evident inclinations have asserted themselves in the ways we sort and search
such systems, re-forming heterogeneous databases to legibility through graphical
representations in the form of trees, webs, and other structures, which give visual

metaphorical contexts grounded in physical knowledge (Bresciani and Eppler, 2009;
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Gibbs, et al, 2004; Barwise and Etchemendy, 1998, pp.100-105). The limitation to two-
dimensions in Farthing’s reductive formula is an inessential result of familiar
observations, and ends up excluding quite a bit in potential (for a cogent example, see
this volume, Chapter three, pp.144-154). For all that, Farthing’s simplicity is useful in a
context where questions of technique, distribution and pedagogy are complicated by
computer systems (Schenk, 2005; 2007). His definition discounts without disregarding
material aspects of drawing, or professionally oriented contingencies, while stressing a
generalised translation, which I take to mean something like a conceptual mapping, with
interpretive operations performed through the inscription. More stirring in its language is
the art-historian Erika Naginski’s remark that ‘what makes drawing a compelling object
of study... is the dynamic collision of hand and mind to which it continually bears
witness’ (2000, p.79). This is a rather literary take compared to the other more pragmatic
one, but it says something essentially similar: that what is in (a) drawing is evidentiary, but

also an interaction, rather than any mere artefact or implementation.

1.3. Tracing paper
...the circle of the proof is drawn, not imagined to be drawn... Thus, the action
of the proof is literal, and the object of the proof must be the diagram itself, for it
is only in the diagram that the acts of construction literally can be said to have

taken place (Latour, citing Netz, 2008, p. 455).

From Farthing’s understatement, it is clear that a primary motive in drawing is
measurement — even if only a loose gesturing between object, shoulder and paper. In my
own practice I have identified this value in the representation of relationships, entities,
and forces, or a felt scaling of body to body, no matter the nature of the body or the
relationship. In fact, throughout this thesis we will see that all inscriptive practices are
motivated in some way by scaling/quantification/measurement — an observation which
connects the haptic and emotionally loaded life-drawing experience (Berger, 2005;
Brooks, 2002) to more analytical systems such as projective orthography, or the common
music notation, with its interval-scaling timeline and vertical pitch space. And of course
that motivation has its most explicit, robust application in geometrical drawing, suitably
defined by the German mathematician Felix Klein as ‘a space together with a set of

transformations of that space’ (Baker, in Wiebe, 1998, p.191).
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Geometry is a partly visual mathematical enquiry developed to take a measure of
the field of sensible reality with all its indications, as a kind of wireframe diagram of
dimension, incidence, and potential. And while Wiebe senses its presence ‘in all technical
disciplines, but also in every natural science, and even to some extent in fine arts and
philosophy’ (1998, p.194), the specific project of geometrical drawing is an explicit
examination and calculation of physical relations, and potential. We will see from
cognitive studies of drawing that a well-constructed graphical display exploits certain
capabilities of the human visual system, displacing difficult logical, memory, and search
requirements with a perceptually grounded context for making judgments (Larkin and
Simon, 1987 [hereafter referred to as L&S]; Stenning and Oberlander, 1995, [hereafter
S&O)). Thus a sound geometrical proof allows inductive responses into the logic of a
deductive mathematical problem: line by line, the character-string notation writes
forward, while the diagrammatic representation of its formulae shows us problem and

solution together.

I am under-qualified to comment on anything mathematical, but thése are the
observations of one who takes seriously the use and potential of drawing as a method for
thinking, and for expanding on that thinking through dialogue. Latour (citing Netz, 2008)
observes that visual thinking becomes both deductive and social with geometry, while
also becoming a practice that ports us from what we can see to what we can know; and
so, not merely analytical but speculative. Through visual thinking over inscribed
representations, the culture has moved from exploring natural principles in terms of
location, motion and change, to conceptual diagrams and the networks of computational
visualisations, meant to allow sensate experience of a different kind of organic system --

which is to say, information.

So now, as a thought experiment, contrast Klein’s vision of the work of the
geometer against the composition of music in the environment of the common Western
notation, and we can cleatly see their relationship in the inscription. The focus of
Western music has been the organisation and manipulation of pitches, spatialised and
made legible through the notation. And while a possible natural relationship between
math and music is an enduring adage, it is in the inscriptive practices which inform their
traditions that we can see (and manipulate) relations between these symbolic languages

most clearly (Fig.7). As in geometrical figuring, then, acts of music inscription, either



traditional or non-traditional, translate between the real spaces of (auditory) experience

and the virtual space of the page -- a conjecture-analysis environment (Darke, 1979)

permitting us to unpick the specifics of their target domains by prestructuring the
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This is not to say that music is necessarily mathematical, simply that in the
inscription, both the music notation and geometrical figures represent and manipulate
change and incidence as quantitative operations performed on qualities. In the final
analysis they are drawings, but they are not merely pictures, mapping scenes, nor merely
diagrams, mapping connectivity: they are representations of principles, mapping a
conjunctive space-time dimension of performance. In the terms of their professions,
then, Farthing and Klein recapitulate the operation at the core of all inscriptive practices,
whether built on the projective diagram of orthography, or the topology of descriptive
modes (Willats, 1997, p.70). Both geometrical and musical drawing provide a visual
method of understanding transformation through performance: they are heuristic
engagements with phenomenal experience, which we may then extrapolate to real world

situations, tidily captured in performance of their provisions.

1.3.1. Peirce and semiosis

On notations for mathematical problems, the logician C. S. Peirce writes that ‘the
very 1dea (of Algebra) is that it presents formulae which can be manjpuiated, and that by
observing the effects of such manipulation we find properties not to be otherwise
discerned’ (in Dorfler, 2002, p.1). The particular manipulations theorised here by Peirce
involve the conventions of a cognitively more efficient (than Roman numerals) decimal
system, with repetitive sequences based on “ten” (Kaput et al, 2002, p.54), encouraging
the finding of properties that are more or less inscrutable before the fact of their

inscription.

Peirce’s semiotic theory is a theory of the creation and manipulation of signs in
which word-signs are just one type (Deleuze, 1982, p.30), and thus it has been an
important model in the research and development for the taxonomy in Chapter four.
Presaging key aspects of Goodman’s aesthetics, a typology for Peirce’s science of signs
includes ““pictures, symptoms, words, sentences, books, libraries, signals, orders of
command, microscopes, legislative representatives, musical concertos, (and)
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performances’™ (in Sebeok, 2001, p. 8). The many elaborations and modifications to his
complex semiotic theory have limited relevance to this thests and are better explored
elsewhere, but in brief, for Peirce a sign is simply ‘something by knoWing which we know
something more’ (Presmeg, 2005, p.106). Cognition involves a factoring between a sign,

its object, and interpretant (Peirce, in Bichler [ed.] 1942, pp.99), with modes of



)
Lry

signification in the icon, index and symbol. For Peirce semiosis is logic, and as in
Goodman, the efficacy of the display thus encourages us to glean patterns for extraction
and investigation, in a looping process of insight generation, in which the sign itself
functions to ‘make relations efficient’ (Deleuze, 1989, p.31). And while in Peirce all signs
have some aspect of icon, index, and symbol in them, in so understanding, we are left
with an elastic process which Elkins deems ‘a muddling negotiation between the

enforcing rigour of logic and the myriad phenomena of experience’ (2003, p.19).

As a model for drawing and cognition, Peirce’s semiosis gives us a small, if
disruptive set of concepts with which to understand how signs function in apperception
and re-construction. Crucially in this, interpretation is a directed, open-ended interactivity,
with destabilised conclusions allowing for reuse, re-action and reinterpretation. And
because this thesis focuses on a direct and peculiatly supple form of signification, his
ideas have value because of the insistence that the semiosis is a networking process: a
feedback response to objects, events, and representations of all kinds, and that cognition
is ‘not something that takes place within mind within a body, but rather at the
connections, in the reactions’ (Cunningham, 1998, p.831) -- altogether a ready

description of the act of drawing.

At this point I will introduce a distinction made by John Willats (citing Booker,
1997, pp.10-13) between the primary and secondary spaces of seeing and of making-seen.
Primary space refers to the geometry of the scene and its distributed physical elements
and illumination. Primary space is the geometry of the sensorium, of which we are so
little certain except that it is bundled recursively into the very metaphors we use to
describe things. Secondary space is where we arrange those metaphors. It is the geometry
of making, recycling experiential knowledge through the customs of symbolic
representation (for Willats, his Drawing and Denotations systems). From the interface of
pencil (pusher) and paper, I return once again to the mixed message of my Bach
experience, wherein one context of understanding was ruptured and spilled over into
another. I identify Peirce’s feedback loop as vitally accounting for the transformations
generated from a perceived multiplication of drawing and drawn -- inscribed, as
Cunningham puts it, ‘at the connections,’ at the cross-roads of prirﬁary and secondary

space, on the page.



1.3.2. The oscillation of arguments

Sound is produced by modulations of air pressure waves, perceived by the
cognitive system, (described as a model-constructer or interpreter... [with] the capacity
to interpret and build models of... internal states’ [Kukla, 1992, p.230]), driven to sort,
filter and group. In consideration of this view of human knowing, the composer Edgard
Varése famously suggested that music could be best defined as “organised sound” (Wen-
chung, p.157). Taking this one step further — taking it towards inscribing that
organisation in a social document -- the notation of those waves, their provisional re-
formulation and administration as Music, brings the logic of literacy up against the

modulations: we read and write with them.

Theorising the active nature of reading, Kenneth Goodman described it as ‘a
psycholinguistic guessing game. .. involving an interaction between thought and
language’ (1967, p.127). But reading and writing are terms generally associated with zerbal
language use, understood to mean an in- or outputting engagement with written words.
Recent research has suggested that reading and writing — what Berninger calls “language-
by-eye” and “language-by-hand” (et al, 2002, p.39) — share a great deal in the process,
though not in a stable, symmetrical relationship. The marks of language-by-hand must be
legible, correctly spelled, and so on; and although there are cognitive-developmental
issues around reading and writing that are well beyond this thesis to explain, conclusions
that language-by-eye and -by-hand are in a conjoint relationship are well established.
Thus reading, and its compositional-executive reflection writing, are skills in which
anticipation of ‘that which has not been seen, of course, is vital... just as the ability to

anticipate what has not yet been heard is vital in listening.’

On a rule of economy applied to the interaction, then, this is a view in which we
read-into, as much as off of the text, which echoes drawing researcher Gabriela
Goldschmidt’s remark that in the sketch, we are enabled to read off ‘more information
than was invested in its making’ (2003, p. 78). The logic of literacy therefore always has
the ‘logic of conjecture’ as some portion of it (Cross, in Buchanan and Margolin [eds.],

1995, p.110).

There ate broad avenues of inquity into language-use outside the purview of this

thesis, but with respect to marking practices — language-by-hand -- a number of sources
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have investigated their values as representational performances, arriving at conclusions
remarkably similar to K. Goodman’s observations on reading writing. Michel Serres
writes that ‘One must swim in language, dive in as if lost, for a weighty poem or
argument to arise’ (in Scheher [tr.], 1983, p.53). Vinod Goel (1995), for a more recent
example, has suggested that sketching in design practices is an underspecified, artefactual
process feeding back and forward into a creative production loop, generating novel
insights into the problem at hand by what Goldschmidt calls an ‘oscillation of arguments’
(1991, p.123). Here, early in the thesis and awash in language about language, I remind
the reader that this is drawing research, motivated by a need to understand a momentary,
oddly mediated conflation of space-time representations. Still, fortified by the sheer
utility of the written word, we need to acknowledge that analogies (a ‘mapping of
relations. .. rather than attributes,” in Gentner, 1983, p.168) will occur, and that these are

difficult to negotiate, perhaps ineluctable facts of our image-constructing compulsions.

Only note the richly metaphorical writing of Goldschmidt cited above, in which
the arguments are built from some combination of weights and velocities of mark-
making, rather than words and sentences. Her use of “oscillation” is key, functioning as
an image-schema (Turner, 1992, p.727) from which we are meant to understand that
sketches behaves in a dynamic, variable way: lines and marks talk amongst themselves,
and whatever it may be that the draughtsperson is after emerges in and through listening

to that dialogue.

Metaphor and analogy are unevenly understood but enduringly considered
aspects of symbolic communication, due to their ubiquity and expressive uses in verbal
language (Gibbs, 1994, p.121-129). Although metaphor research has tended to put aside
non-verbal expressions, recent work coming out of the cognitive turn has advocated for
metaphor, metonymy and analogy as more than just alternative ways to say something.
Researchers in the field of cognitive linguistics, for example, have asserted that their uses
in verbal communication reflect a human tendency to conceptualise difficult to grasp
complexes of knowledge in the more compact, familiar terms of physical experience
(Lakoff and Johnson, 1980; 1999; or for a review, Tendahl and Gibbs, 2008, p.1825,
Neisser, 2003). More generally, Barsalou reviews research into ‘égrounded cognition”
theories (in 2008, pp.623-631), which seck to establish that human cognition is bodily

grounded; that reasoning and knowledge processes draw primarily from sensory-motor
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responses to environments and action, rather than being obscure products of the use of
“amodal symbols” for representation (defined in Barsalou, 1999, pp.578-579) like those
indicated by Pinker (1990, p.77). Studies from a number of empirical perspectives
provide support, suggesting the modular brain makes spatial and temporal connections as
a pragmatic affair, rather than a purely symbolic one (for critique, see Davies, 2004,
pp-162-164). Barsalou reviews studies (2008) for instance which reveal the mind engaged
in cross-modal simulations, re-enacting ‘perceptual, motor, and introspective states
acquired during experience’ (2008, p.618). For example, simply to read a written
description for some action engages the appropriate motor system in the brain which
represents the physical meaning of the words. Similarly, the presence even of the name a

known object will trigger an appropriate response (2008, pp.623-631).

The broader implications of this approach to understanding human cognition is
not in the scope of this thesis, except with respect to the uses of external representations
as cognitive assists, the efficacy of which are matters of inferential, and metaphoric
constitution. The account of metaphor will rest here on extended discussions by Gibbs
(1994, pp. 120-207; for summary, Murphy, 1996, p.175) and Goodman (1976, pp. 45-85).
We understand and communicate emotions in terms of temperature, or love
relationships in terms of journey, because these conceptual mappings allow us to
consider and assimilate them in terms of movement and causation. This mapping from
one domain of experience to another is not restricted to verbal concepts, but to relational
structures and schematic representations such as Goldschmidt’s oscillations, or the
projections of linear perspective, which map points of view to the space of the page, or
cross-modal mappings such as Wolfgang Kéhler’s well-known “Booba and Kiki”
experiment (Ramachandran, 2003, p.38).

The findings of cognitive linguistics are contentious for a number of reasons
(Murphy, 1996), among which are problematically un-testable aspects of metaphorical
mappings and interpretive contexts, but the field at least encourages the review of
metaphor and analogy as crucially cognitive extensions, rather than merely turns of
phrase. Lakoff and Johnson (1980) conclude, for instance, that spatialisation metaphors
underlie a large part (!) of our conceptualising through language, structuring our
thoughts, rather than merely helping us to describe them. Thus, for example, “Good is

up,” “Purposes are destinations,” (1980, pp.462-63). Thus also the commonly reported
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expetience of music in terms of spatial passage, which musicologist Fred Lehrdal
theorises (in 2003, pp.369-372). We then recognise the common music notation as an
inscribed mapping of that musical journey, apart from the fact. The composer Robert
Motgan describes music composition as temporally unfolding systems of relationships,
distinguishable from ordinary, psychological time by their ‘pronounced spatial. .. quality’
(1980, p.529). The documents generated in the composition of music propose that one
pitch is below another; that thythm is transition; that two sounds are in some way linked
and responsive to each other; and finally, that sound is something to be organised.
Vateése also notably used such embodied spatial metaphors in his compositional
theorising, describing the planes, masses, and dispersal of a musical passage, or
penetration and repulsion in practices of listening (Wen-chung, 1966), finally proposing
horizontal and vertical musical dimensions, as well an oddly spatialised expression of
“dynamic swelling,” which crosses and re-crosses them. We may be unclear on their roles
in cognition and communication, but there is little question metaphor is equally at play in
our acts of making and reading visual art practices: to point to a landscape painting (a
marked surface denoting a landscape) and say “This is a landséape,” 1s to indicate
something metaphorical both in the marking, and in the labelling. Tversky argues that
our recognition of marks and shapes involves imputation and the telling of a story: we
see the bars in a bar graph as containers, and we see lines as connectors, and in so seeing
we read them in context as either quantity or tendency, respectively. Similarly, to say of a
performance of music that the “strings shimmered above the house” is not literally true,
but it communicates as metonymy (the strings/the house) and metaphor
(shimmer/above), and under the right circumstances also happens to communicate some

aspect of truth (Fig.8).

In conversation, drawing has been analogised to grammatical entities such as
noun, verb and predicate. While these tropes may give us easy insights into the object-
status and mixed social values of drawing, 1 suggest that to inquire into whether drawing
is a noun or a vetb is merely to investigate the truth value of an analogy. This is a
problem that needs dealing with if we are to undertake a more refined study -- and a
fuller accounting of my experience with Bach’s manuscript demands this. Making the
strong case for using a classification methodology to underpin this thesis, therefore

consider the astronomer Johannes Kepler’s well known observations on the movements



Fig.8: Visual metaphor and notation: a rendering of the precipitin reaction by Michael Heidelberger, ‘(the diagram) consisted of letters
(for example, A for antibody, S for the antigen) surrounded by little dots, representing the arrangement of the molecules in a precipitate
(in Cambrosio et al, 2005, p.114). In the Taxonomy, this notation can be classified as “Metric>Ordinal>Histograms>scattergram”



of the planets, captured by his analogy of boatmen in a current (Gentner and Markman,
1997, p.46).While stimulating insights into the irregularities of planetary paths, the
analogy begged many more questions before becoming actually descriptive: it needed the
framework and explanatory power of Newton’s gravitational theory. A well-turned
metaphor is a catalyst for understanding, while a bad one baffles; the statement ‘drawing
is a verb’ can obscure as easily as illuminate — it is interesting as a reflection, but gets us
no closer to an adequate account of drawing. Ergo, taxonomy, and an informing

ontology stressing structure.

1.3.3. Drawing into space

The philosopher James Blachowitz has described languages as ‘(bridges) from
physical to symbolic,” noting that ‘transformations or transductions across... media make
complex communication possible’ (1997, p.62). The literary translator Richard Pevear has
similarly described his discipline as the moderation of a dialogue taking place in a space
between two languages (2000); and although Pevear is referring to the Word, and more
specifically the written word, surely other inscriptions may;sirnjlarly converse across their
differences. In related terms, Vinod Goel summarises drawing in the design process as a
transformational dialectic across symbol systems (1995). And in her research into the
creativity supporting properties of sketching Tversky has also remarked, in conjecture, -
that ‘Automatic translation between descriptions and depictions ought to be possible
when the same conceptual structure underlies each’ (1999, p.4). With Tversky’s
conjecture in hand, disregarding the problematic word “automatic,” I take Pevear’s
reference to the spaces between languages (where translation happens) to be the domain

of Drawing.

Serres wonders if we even need to ‘speak of symbolic exchange?.. since a symbol is
this bringing together that is the condition of the exchange’ (italics are my emphasis; 1982,
p.248). In fact, as one who wishes to make paintings and music, I have felt most enabled
to get somewhere inside the lacunae of these ritualised symbolic activides through
concrete acts of making, providing illumination often enough at the tip of a pencil. The
mediation of speech sounds by writing has thus grown verbal exchanges into sustainable
systems of civil law, with socially predicated circumlocutions and addenda, over the same
time span in which the inscriptive practice of the common music notation has tended the

growth of western musical traditions such as harmony and counterpoint by allowing its
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users to see the sum of music (audition, organised): to see sounds and silence as objects,
to see pitches and instrumental sections as belonging to a tradition, and to use aspects of
visuality and temporal expetience to read music, but moreover to write it. We inscribe
surfaces with displaced marks, reading potential, or “affordances” (Gibson, 1986, p.127;
Barsalou, 2008, p.623), that is, what is revealed about possible interactions with the
reading of those displacements (for example, how ‘a low window cill affords us the
possibility of sitting on it’ [Lawson, 2004, p.455]); or directing us along routes of
reference to some review of social conditions, or even to logical and illogical things. Thus
do the direct, simple means of drawing generate the conditions in which symbol systems
can transact, working in the spaces between, rendering visible, calculable, and in the case

of increasingly articulate notations, executable.

Elkins has written that ‘Pictures both stand for and exemplify both objects and
quantities, and for that reason representation is also numeration’ (1998, p.182). This is
pithy but not trite: to draw a picture is a discriminatory process, and discrimination is
calculated judgement, analogous to quantification (Blach;)wicz, 1997; Kukla, 1992).
Recall also the metaphorically charged terminology coming from within the debates on
the nature of mind and cognition (for a glossary of terms, see Appendix I, pp.198-202),
words such as computation and correspondence — a vocabulary of numeracy. There is-an
intriguing notion here which weaves together various threads, from the
translation/transduction referred to by Tversky, Blachowicz and Pevear, to Goodman’s
efficacy, and Peirce’s looping calculations of salience, to observations derivable from the
practical work presented in Chapter three, to the very idea of a taxonomical portrait of

drawing, which is, after all, a kind of quantification exercise applied to behaviours.

Now drawing in the shadow of my fraught experience with Bach, Chapter three
will demonstrate creative exchanges between symbolic systems, mediated by the picture
primitives of point, line and plane. In the works of art produced and presented, as well as
in the taxonomy which informs them, attention will be drawn to the values of
insctiptions as cognitive and executive engines, and through a study of common

motivations, we will see the oscillations and backtalk become calculation and instruction.

1.3.4. Knowing by hand



What intetests me here... is the incising or inscribing itself -- which in Raphael's
case signals not a passive process of mind but an active and tactile one that pairs

gesture and concept, that conflates material and metaphysics. (Naginski, 2000,
p.67)

I recognise this as being related in a family way to my experience with the
manuscript of Bach. The art-historian Naginski sees philosophy in the turns of Raphael’s
stylus, just as I saw the physical in Bach’s. In this complex of give and take, inference —
interactions yielding information ‘not explicitly stated” (McKoon and Ratcliff, 1992, p.
440) -- and intuition are identified as components of rationality, central to symbolic
communication. And while I will not seek fuller explorations of the terms, I will continue
to use them, situating their vitality in reference to Thomas Kuhn’s view of the daily work

of scientists.

Miranda Fricker summarises Kuhn’s argument for intuition as a ‘catalyst for
theoretical changes’ (1995, p.182), representing a leap f;om ‘an inadequate evidence base’
whose target is unknown, and possibly unknowable before the fact. It is not a random
process however; rather intuition is generative over a range of possibilities (1995, p.187).
For Kuhn, intuition becomes a mechanism for hypothesis formation, from which
challenges and counter-examples can take shape, placing it in some conflict with the
inherently conservative, corroborating directives of scientific enquiry in the public
sphere. Most interestingly, however, Fricker (1995, p.184) summarises Kuhn’s thinking in

a way that validates my observations on the experience in front of Bach’s manuscript:

it is intuition which enables us to recognize a new question as being like one we
have encountered in the past... even though we cannot pinpoint the respect in

which they are alike, or say why or how we recognize the likeness.

This dissertation pursues that pinpointing and the likeness-re-cognition which did not
issue directly from the experience, but rather, from interpretive practices of art in its

wake.

While writing more on the “invisible touch” of Raphael’s nimble stylus, Naginski

cites Gombrich’s remarks on Leonardo’s use of the sketch: “The sketch... is part of a
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process which is constantly going on in the artist’s mind; instead of fixing the flow of
imagination it keeps it in flux” (Naginski, 2000, p.80). Intuition is thus exemplified and
embodied in the sketch; the sketch is flux in action, as also suggested by Goldschmidt,
Tversky and others. And the corroborative workings of systematic notations in any
discipline help to fix the flux. Recall now Naginski’s conflation of material and
metaphysics in the turns of Raphael’s inscribed bodies in space. While we might never
come across such a mixed-message from an engineer, busy drawing in the conventional,
highly directed ways demanded by his or her industry (why seek to define something so
obviously a tool?), in the marking-up of experience that this taxonomy will emphasise in
its open-hearted ontology (described in Chapter three), driven by our pattern-seeking
proclivities, the intuitive response is identified as a crucial reactive and compositional site,

irrespective of drawing mode.

The range of activities under the umbrella of inscription may be differentiated in
name and purpose, but theorist Jacques Bertin (1984) defined graphics simply as visual
means for the resolution of logical problems, which is comfortably close to equally
succinct definitive statements from other domains. ‘Analysis is in the act of drawing,’
David Rosand writes (2002, p.97), and more than that, drawing is in -- is a foundational
component process of -- multiple disciplines, each of which benefits from its
conjunction of seeing and making. As a critic and lover of the act of drawing as a fine art
discipline, John Berger, and more recently Patricia Cain, has written of drawing as a way
of ‘coming to know’ (Cain, 2004). Cain writes of her emerging recognition that a drawing
is ‘the by-product of a dialectic of consciousness, as opposed to merely being an object
whose purpose (is) the translation or illustration of something alréady known’ (2000, p.4).
And in an intriguing antecedent case-study of knowing by hand, Roger Fry, the
Bloomsbury based critic of post-impressionism, used drawing as a critical methodology,
tracing original works of art to get closer in a tangible way to their meanings -- an
interaction with the message, repeating visible structures in the composition to better
grasp the structuring intelligence of the painter in the painting. Something like Menard’s
project, Fry’s can be situated in terms of scientific analytical procedures as described by
Deleuze and Guattari: ‘Following is not at all the same thing as reproducing...
Reproducing implies the permanence of a fixed poiht of view that is external to what is
reproduced’ (1987, p.372). The critic Fry worked with the paintings, not on them; his

marking-up follows with no intention to reproduce.
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The archaeologist Helen Wickstead has written of a uniquely hybrid notational
drawing in the practice of Stratigraphy (2008; and see Fig.9). As a profoundly
collaborative practice, stratigraphic drawings seek to plot the dimensions of an
archaeological dig site in order to arrive at plausible narratives which could account for
the site relative to the current state of knowledge. As described, this is a puzzling out of
spatial and temporal layers, slicing through substantial deposits of earth to create cross-
sections — new surfaces, directed at the telling of some fragment of larger stories. In its
reductive and dialogical rendering, and its dependence on text-based elaborations — on
talk -- the stratigraphic notation is a time-factored and time-factoring record of the
human events which may have filled the site, but also of the span of the creation of the
document itself. ‘We draw contexts,” Wickstead writes (2008, p.16), and while
photography might provide a more complete form of documentation, those at work in
the field attest to the superiority of drawing for their purpose. The details forfeited in a
graphical rendering are made up for in somewhat the same way as we see in Fry’s tracery
of Cézanne: the thing is simply better understood By the laying on of hands, and the
discourse of archaeology thereby includes collective drawing practice. Like other forms
of inscription, it is a discriminatory practice where description and interpretation come
together, while like the music notation, its aim is to (re)construct narratives beyond the

frame.

Now stepping back to Bertin’s technical graphics, constrained by usability issues
and undisturbed by questions of original and copy, the theorist defines two uses for
them: to solve problems and to communicate information. In Sfratigraphy, or the
heuristic critique of Fry, or the coming to know (by hand) of Berger and Cain, these two
uses are merged, just as the ‘circle of the proof is drawn, not imagined to be drawn’

(Latour, citing Netz, 2008, p. 455).

1.3.5. Recognition in inscription

The composer who creates a work may have the experience described by writers of being
taken over by the work. It is begun by him but then a certain remorseless logic continues
the work. To that extent to create a pattern is to récognize the continuance of a pattern

(Sharpe, 1995, p.38).
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Fig. 9: Collaborative stratigraphic drawing (Kelly D, Feeney, B); Stratigraphy is a collaborative drawing practice meant both to document an
Archaeological dig site, but also reconstruct the site in conversation with current scholarly knowledge of its history; from
Wickstead, H. (2008) Drawing archaeology, in Duff, L. (ed.} Drawing: the purpose, Intellect Press, Bristol UK.

In the Taxonomy, this notation can be classified as “Metric>Ordinal>Stratigraphy”
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It is a common enough observation that drawing is an enactive seeking-out and
marking-up that is provisional, but also progressive from incipience to something
approaching precision. Any who seriously engage with drawing come to see that we
manage better understanding of what we are after through the process of working with
and through the activity itself. The novelist E. M. Forster asked ‘How can I know what 1
think until I see what I say,” and in this sense — described in other contexts by Goel, Cain,
and Wickstead -- drawing is a process of discovery, even knowledge-constitution, as
researcher David Galbraith has theorised in reference to the process of writing (1998).
The scribe doesn’t merely output some line of thought, set of contours, or group of
ideas, but rather engages in a discourse with what is on his or her mind, on the page, and

what might emerge from the pencil, given the circumstances and goals of the practice.

‘Comprehension and creation go on together,” Goodman writes (1975, p.72) and
supporting this, Galbraith’s research into the technicalities of how the writer and writing
work together to develop insight and build meaning suggests that the constraints at play
in systems of written language create a feedback environment in which “disposition,” or
spontaneous articulations of thought, and the re-organisation of existing ideas interact as
a complex (Galbraith, 1998, p.140; 1992, p.63). This enables ‘a succession of ideas to be
produced... (that are), because of inhibitory feedback, a consequence of the preceding
idea’ (1998. p. 140). Writing things out, then, is a diagnostic process and an executive
reflection of reading: we arrive at points that would be tricky to get to without the

integrating pathway provided by the inscriptive practice itself.

Multiple design drawing researchers refer to something very like this discursivity.
Goldschmidt, for instance, notes that in its underspecification we are enabled to ‘(read)
off the sketch more information than was invested in its making’ (2003, p. 78); and while
the written word is a context with a peculiarly useful form of attention to detail, we might
expect to find research that demonstrates some measure of Galbraith’s theorising and
Forster’s dictum, applied to other visualisations. In fact, these are quickly found; Larkin
and Simon (1987), for example, is a widely cited soutrce which demonstrates the relative
values of diagrams against character-string representations in a problem-solving context.
Summarising their findings, diagram construction includes a tepresentation of the
solution, lightening the load thereby on search and memory tasks in processing, in

contrast to character-strings, where inferences must be developed and tracked in order to
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produce answers. Recanati (2007) illustrates the idea with one diagrammatic

representation, and an equivalent sentential one

T LC
T on-the-left-of L; L on the-left-of C

noting the latter requires a syntax -- the structured representation, and a method of
understanding the relations between elements, plus some verification strategy; what she
calls an ‘inference mechanism (and a rule of transitivity)’ (2007, p.511). Researchers
Scaife and Rogers write that a diagram constrains its reader to ‘particular (ways) of
conceptualizing and solving the logic problem’ (1996, p.195), which relations may be
verified by simple inspection. And Bertrand Russell, much earlier of course, noted the
efficacy of geographical maps, writing ‘the fact that one place is to the west of another is
represented by the fact that the corresponding place on the map is to the left of the

other; that is to say, a relation is represented by a relation’ (1923).

Finally, presaging Galbraith by centuries, J. S. Bach’s explorations of music
notation conventions in the Western tradition are widely understood to have made some
contribution to a reformation of the professional practice of music composition. His
graphical take on the notation allowed him to investigate other, rather more difficult to
hear aspects of the world in the symbolic language of music: symmetry, for example, as a
dialogue between audition and visuality (Donnini, 1986, p.4306; also Fig.10). Bach’s
practice of compositional writing is discursive between the primary spaces of expetience
and the secondary space of the page, incidentally enhancing the understanding of
“Music” as a thing distinct from the elaborate rituals of audience and orchestration that
sutround its performances (Kivy, 1984). The social document of the notation is an
interface between composer and musical symbolic thought, through which manipulations
patterns are discovered, followed or created. The score, as a representation system,

becomes connotative, and a composition for music rather than an orchestra.
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Fig.10: Toccata & Fugue in C major, Bach, J.S. (in Donnini, 1986, p.438). In the
Taxonomy, this notation can be classified as “Metric>Interval>Common music notation”

1.3.6. Reasoning with inscriptions

The use of external representations as reasoning tools has been theorised as
critically valuable component practices in learning (Radford, 2008; Recanati, 2007;
Lemon et al, 1999; S&O, 1995; L&S, 1987; Van Sommerts, 1982). In particular, self-
constructed external representations demand active reconstructions of source material,
and dynamic interactions between making and thinking, up against the social pressures of
sharing the results as legible artefacts (Cox, 1999). Writing on the differences between
constructing external representations and reasoning through extant ones, Cox echoes
both Goodman and Peirce, noting that when ‘signs. ... are included in an action, they do
more than facilitate manoeuvres that are impossible in the absence of the sign system.
They fundamentally transform the action’ (1999, p.347). As in Galbraith and Bach, and
Euclid for that matter, our engagements with inscriptions ate interactions between
thought and symbolic language, simplifying our perceptual responses in order to follow
the logic of conjecture. Reading Cox’ characterisation (1999, p.348), the empirical

research of van Sommers (1982) and Goel (1995) then show us inscribed external



representations as interactions between internal and external: as social behaviours in Van
Sommers, and as equally social, but professional, solution-directed transport systems in

Goel.

Van Sommers investigates processual and mechanical aspects of how we draw,
and the entailments of inventing and copying as cognitive processes. We will not describe
the author’s findings on the roles of memory, planning, imagery and perception, but he
does note that in spite of our incomplete understanding of cognitive processes, we may
nonetheless look at the neurological system as a filter, and drawing as a model for that
system. He also emphasises drawing’s dependence on social practices and conventions.
More specifically, Goel (1995) addresses the profoundly social practices of design fields,
writing that drawings are primarily used to transform across sets of representations,
supplying implementations of real-world objectives which can be manipulated and
reasoned with; cognition is achieved in a cloud of information, and drawing reflects this
process. This is evocative language with clear correspondences to Goodman’s notion of

the entailments of a dense-articulate dichotomy in symbolic communication.

1.4. Some distinctions

As practices of the fine artist, drawing has been richly described-in many places,
but Deanna Petherbridge summarises it as ‘performative act, idea, sign, symbol, and
signifier’ (2008, p.27); and while we can never be absolutely certain how tightly our
contemporary intentions conform to those of the earliest markings that we recognise as
drawing, at the very least we can say we make them for communication. Erika Naginski
writes that Raphael’s masterful tracery ‘(wavers) discoﬁcertingly between mimesis and
semiosis, line and sign, geometry and letter, figuration and discourse’ (2000, p.64). The
disconcert she describes is due to the free wheeling nature of our consumption of
external representations of all types. We use inscriptions to hold differences in hand, and
so there are few clean categories. Pictures and diagrams are different things, but diagrams
are pictures, and pictures always have embedded aspects of the diagram. The relative
achievement of any drawing has to do with how well it hews to the determined objective:
‘how it analyses, sorts, orders and organises; (how) it participates in the making,
manipulation, retention and transformation of knowledge’ (Goodman, 1976, p.258): a
poor drawing is inert, a good one reforms and clarifies our sense of its subject, even if

the subject is unclear.
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But building towards the ontology for the taxonomy in Chapter four, we should
make some simple and necessary distinctions, besides those made by Goodman. For a
similar summary in the computational literature, see Perry and Macken (1996, pp.4-15),
wherein the researchers usefully collate research sources, seeking perspectives on what
makes representations ‘picture-like, map-like, diagram-like, chart-like or text-like.” This is
not, they write, an attempt to indentify some essential distinguishing structure or
function, rather it is an ‘exercise of looking for contributing factors to differences that we
intuitively feel and exploit, that will lead to better and more useful classifications of the

phenomena in which those differences are found’ (1996, pp.5-6).

In this chapter we have seen crucial (never inviolable) differences between
representations explained in terms of constraints on interpretation. In attempting to
differentiate pictures from diagrams, therefore, I will begin with Elkins’ observation that
pictures lack the kind of constraining syntax possessed by diagrams or writing, and so are
‘images taken to be constituted by the in-built vacillation, contradiction, paradox, or

3

uncertainty of “saying” and “showing {1999, p.81). I imagine a third, pictorial version
of Recanati’s cited “T—-L—C” proposition would complicate the display by naming names,
giving “left of” additional dimensions of complexity (Left from whose perspective?
Directly left? How far left?). As a loose definition this also has the virtue of including

Goodman’s replete-dense distinction, while also confirming that pictures can be

anywhere we see them.

But more technically, to draw a picture is to utilise simple tools to engage with
varyingly complicated systems of projective mark-making, mapping primary relations in
the scene onto the page (Willats, 1997), which are turned out, taken in, and recycled by
our cognitive systems. In Raphael’s case, by Naginski’s reckoning, the objective is to
represent bodies moving in space, which is not very much different intentionally from
the representations of Bach, Wickstead, Cage, or Fry, or the weirder hybrid marked-up

and down by Leonardo in (Fig.11).

To work with a diagram, however, requires understanding the potental of the
diagrammed, stressing process, as opposed to spatial relationships. A diagram is a
schematic representation of distribution, dependant in some way on prior knowledge, on

a key for deriving its meaning (Anderson, 2003, pp.186-187), inscribing isomorphisms
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perceptible between representation and represented (Gurr et al, 1998, pp.548-550).
Echoing an essential point of Goodman’s theory (1976), Macken explains that this is not
a matter of resemblance, but of ‘robust cognitive correspondence’ between some aspect
of the symbol and that which it signifies (et al, 1993, pp.1-2). Despite these immediate
distinctions from pictures, it remains difficult to speak of diagrams in categorical terms,
as there are many inscriptions that demand considering, including maps, networks, charts

and hybrids.

The problems of typology linger in recent classification strategies on the use of
technical visualisations (see Lohse et al, 1991; Shneiderman, 2002), but what evaluations
of the diagram seem to converge to is that their constrained, spatialised displays permit
some proposition to be easily searched and recognised by users, while restricting the
number of inferential moves necessary to get a view of the solution (L.&S, 1987). Less

» precisely put, but echoing Pevear’s take on translation, architecture theorist Anthony
Vidler suggests that diagrams ‘operate between form and word, space and language. ..
(they are) performative rather than rep;esentadonal’ (2000, p.6). In a way unlike pictures,

then, diagrams are used.

But drawings are prodigal things. Petherbridge (2010, p.13) in fact deems this to
be a necessary and useful condition: they will be read and misread regardless of intent.
Recognising this, she wisely holds that our understanding of the very different drawings
of Frank Gehry and Frank Stella only benefit from their juxtaposition. This compulsion,
we might say, is theorised in the factoring of Peirce’s semiosis, but also cleatly sits at the
centre of my originary experience with Bach’s rnusié notation. And it becomes in fact a
critical problem for a simple dichotomy of depiction and description as taxonomical
classifiers, visible as a problem-set in (Figs. 12 and 13), each of which fluctuates across
those widely recognised polarities. Each image describes recursivity, even as they
differently depict. The projective, existential line of Masson’s drawing “calls itself” no
less than the logarithmic spiral of the scientific diagram, and the spread of a theoretical
continuum of depiction and description folds upon itself, and loses some portion of its

classification value.



Fig.11: Sketch of a mortar for fragmentation bombs; the drawing is a mixed bag of representational approaches: an oblique projection with no
intent to map actual spaces; Da Vinci, L. (2009) in Povoledo, E., NewYorkTimes.com, May 8, accessed 24/2/11 at
<http://www.nytimes.com/2009/o5/og/arts/ogleon.html? r=1>. In the Taxonomy, this drawing cannot easily be classified: is it -~

LA

“Projective>Oblique projective geometry>...?"” or “Projective>Perspective>quasi/...?"”



Fig.12: Theoretical diagram of a logarithmic spiral, in Fig.13: Automatic drawing; Masson A (1924), 9
Cook T. A. (1979) ‘The Curves of Life,' p.100, Dover 1/2 x 8in, ink/paper, © 2007 Artists Rights
Publications Inc, accesses 24/2/11 at Society (ARS), New York/ ADAGP, Paris.
<https://imagelibrary.ocad.ca/f images detail.cfm?/s  (Cjassify as “Topological/ Denotation/Line
0555153500A0D0800010628/index.htm>. In the drawing>Maps>...”; however, as a
Taxonomy, this can be classified as performancefindex, might also track along
“Topological/Denotation/Line drawing>Maps>..."” the “"Metric>hominal>...” branch.

Then again, at the interface of primary and secondary geometries, the hatching in
the serial drawing by Robert Crumb (Fig. 14) is oddly little different from the Feynman
diagram (Fig.15). Both inscriptions are inscribed views on experiences of energy,
represented as lattices indicating cast shadows in Crumb, or interactions of quanta
represented as angles of incidence and impact in the Feynman diagram. FEach image is a
network of picture primitives, mapping both scenes and relations to the page. Moreover,

they show us impacts, either as cosmic tragedy or a game of cosmic billiards.



... "PEOPLE FALL DRUNKENLY FROM SCAF-
FOLDING INTO MACHINES, BEAMS COLLAPSE... B
LADDERS COME CRASHING To THE GROUND, WHoT- it
EVER 1S LIFTED UP FALLS DOWN, WHATEVER 15
SPREAD ON THE GROUND PEOPLE TRIP OVER, AND

IT GIVES ONE A HEADACHE T THINK OF AUl
THOSE YOUNG GIRLS IN CHINAWRARE FACTORIES
WHO KEEP FALLING DOWN STAIRS WITH HUGE
PILES OF DISHES IN THEIR, ARMS,*

i :«,;
j‘f’fﬁ il
] H‘«;! il
{i. ’O)c,l‘l q’ 5{ :;;z‘i: 3 {%,‘g

,{{:v,“ ;

Fig.14: People fall drunkenly; Crumb, R., Mairowitz D.Z. (2007) In Appignanesi,
R. (ed.), Kafka, Fantagraphics press, Seattle WA. In the taxonomy, this is
“Projective<Perspective/2-point/”
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Fig.15: The fundamental interaction Eq.4., Exchange of one o
quantum between two electrons; in Feynman, R. (1949)
Space-Time Approach to Quantum Electrodynamics, Physical
Review, 76,6. pp.269-289 In the taxonomy, this is a
“Metric/Ordinal/Feynman diagram...”



Finally, written texts and character-strings depend equally on the display as
pictures and diagrams, but mapping forward in consequence relation (Gurr et al, 1998,
p.545), rather than the explicitly spatialised displays of pictures or diagrams. In writing we
see an interaction of structure with meaning encouraging detailed, but vitally ambiguous
representations (L&S; 1987). Although there are complicated historical relationships
between markings and the verbal sounds or concepts they indicate (Ingold, 2007, p.17),
written word-signs have been understood, since de Saussure, to be arbitrary in this sense:
it is an arbitrary convention that “Duck” refers to the bird-animal. But when dealing with
iconic images, there is some measure of Macken’s ‘robust cognitive correspondence’ at
play, as we recognise silhouettes or shapes interpretable as Duck-ish, but moreover,
which we could (or should) not recognise as rabbit-ish. This ties Goodman’s concept of
efficacy to the widely understood advantage of diagrammatic reasoning (S&O; 1997) as
limitations on abstraction, that is, constraining what may be inferred from the display:

how the thing may be read.

The word-sign Duck could alternatively be interpreted as an emphatic warning to
avoid a collision with a brick; but using a duck-picture in that case, such an inference
would be possible only as a very dry jest. The ability to see differences between these
representations is a categorical recognition, in Peirce’s terms,-of icon versus symbol; and
although the possibility of seeing “duck” in a picture is itself a complicated issue, we say

that writing is a more conventional system of arbitrary signs.

1.4.1. Notation system

In this first chapter we have seen drawing as a dynamic practice between
incipience and conclusion, taking in an overview of research and practice which examines
how we think things over and communicate through inscriptions. While all drawings are
more or less systemic, from Goodman we understand that notation systes will be more
efficient applications of what Tversky called the ‘cognitive tool’ of drawing (1999, p.1).
They are conditional inscriptions for communication of performance parameters,
encoding ‘how-to’ knowledge in graphical terms (Green, 1989, p.445), and so must
support consistent, repeatable interpretation and performance. Goodman allows that the
common Western music notation is the pragmatic best we can manage, despite practical
concessions incorporated into the system to compensate for inadequacies (Ingold, 2007,

p.23-24) and contingencies.
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The classification exercise developed later in this thesis further demands that
notation be distinguished from notation system, which is the business of the next chapter
of this thesis. It is worth recalling at this point that a thousand years ago the Benedictine
monk Guido d’Arezzo saw a surprising practical consequence of his important
expansions on staff-based musical notation systems. The system, as Brother Guido felt it
playing out, improved upon previous attempts at conventional notation such as the
plainchant-directed Neumes (Fig.16) which did not specify pitch, striving instead to
visually communicate musical passages as sequences of autographic flourishes, projecting
the desired shapes of intonations above the syllables of the lyric to be performed. In
contrast to this relatively free denotation, the timeline of the staff notation regulates,
allowing thereby many more dimensions of the musical performance to be taken as
information, fomenting the development of characters for representation in response to
this economical view. Through those (undeveloped at that time) conventional graphical
qualities, Guido’s vocalists were able to learn and recall new melodies in far shorter
periods (Palisca, 2010) -- a real, practicable testament to the power of external

visualisations in matters of cognition and learning.

Again, there is enough argument surrounding the precise nature of, and relations
between mental imagery, schemata, and external representations, that we will simply
avoid entering into the debate: I take creative practice as key, and so remain in the world
of the user of drawing as persistently useful conjunctive acts, linking ideas and images,
from which position I may refer to without having to resolve such questions. Recalling
the conflationary call-and-response of Raphael’s dynamic stylus, or the cloud of
information out of which designers shape Vtheir solutions, the tracing and threading of
drawings are understood to weave together Nigel Cross’ ‘knowing, thinking and acting’
(1995, p.115). However it may finally be that cognitively oriented drawing research
studies make contributions to the practices of artists, they have all so far emphasised the
differental, displaced mark through which users propose, compare and contrast what

they know against possible routes of resolution.

‘Our disposition to language and mentation (reason, emotion and so on) is a
disposition to commune,’ asserts media theorist Sean Cubitt (1997, p.43), and our uses of
pictures, diagrams and writing as plastic enactments of this disposition each offer relative

advantages in their consumption. But in all cases they constitute communication -- we



note some feature of our experience of the world (flocking starlings, financial
transactions, the phases of the moon), and we record them with marks on surfaces. With
these marking documents in hand, we can then point to “it” and explain, or seek

explanation and elaboration through actions performed upon the marks and surfaces

themselves as proxies.
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Fig.16: An example of neume notation, Laon, Bibliotheque Municipal, circa 930; a medieval autographic
notation system for vocal music, widely used in Europe before the staff notation; in Brunner (1982) p.322.
In the Taxonomy, this notation can be classified as “Metric>Nominal>Neumes”
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Chapter two: taxonomies
2.1. Classification, typology and taxonomy
If worlds are as much made as found, so also knowing is as much remaking as

reporting (Goodman, 1975, p.72).

In these next chapters a map of inscriptive practices will be constructed, and in
keeping with the spirit of Latour’s use of inscription as a summary term for mark-making
practices (1986), the ontology that will inform the taxonomy will reflect those general
structural properties which have resulted in their persistent, multi-disciplinary usefulness.
In this, I will assume Sowa’s definition of an ontology as the product of a study of
categories (2003), here built on practical and theoretical observations of drawing and
research from fine art and non-fine art disciplines, out of which we will come to see that
all inscriptive acts are differential acts. Assuming they are made somehow to
communicate, and that their efficacy depends on ranging factors, I will restrict the
taxonomy’s focus to the interchange of primary and secondary geometry in the

inscription: that structure on which we hang our inventories of marks in codes.

Classification is defined as a conceptual operation where divisions are imposed
on a set of entties based on perceptible properties (Marradi, 1990). Typology refers to a
comparative space of these sets, and is a qualitative methodology meant to illuminate
meaningful relations between classes, stimulating analysis and insight into attributes, and
the search for anomalies (Miller, 1996; Kluge, 2000). Both analytical methods are
synthetic activities with no truth value in themselves; as operations of disctimination,
they merely organise our thoughts on éome aspect of some domain. In this way, Marradi
writes, they are related to knowledge in the way that understanding the vocabulary of a
language is ‘preliminary to knowledge of the statements that can be made in that

language’ (1990, p.149).

In contrast, taxonomy is a quantitatively oriented task, encompassing more data
and intended thereby to renovate our views on the attributes and relations of their
targets. Without exploring controversies on the ultimate usefulness of taxonomy, we can
surely understand it as a’key world-constructing application of symbolic languages, which
Goodman stresses is not a passive inclination (1976, p.31), but a sustained dynamic, at

work in acts of acts of inference, inversion, and translation,
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There are a number of ways to tell such a story, but this particular pursuit will be
built from knowledge culled from communities who have investigated their uses in
creativity, pedagogy and communication, seeking to determine their roles in cognition,
and as support of ideation as an extension. In this, I have examined research that stresses
social context, author function (is it instructive or speculative?), and characteristic codes
(is it digital or analog; indexical, iconic, symbolic?). I have read reports of computational
and AL inspired research, and design-related research into questions of production and
consumption, all of which have been supplemented by the expetiential knowledge and
reflections of the drawing practitioner, working in intersections. In addition, I have also
noted where different strategies ovetlap or reiterate, and where they may be over-
elaborations in which technical complexities may be broken down, or folded into one
another. The questions posed in the wake of my experience with the music autography of
Bach are not made more tractable by taking away any portion of these, so I seek to
organise the abundance of drawing practices, indicating demarcations but more

importantly, noting where these scatter, permitting cross-talk among the abundance.

In an echo of the taxonomical project, W. J. T. Mitchell observes that Nelson
Goodman’s attempt (in 1976) to logically discipline the unruly complex of art theory and
practice has had the effect of generating ‘a precise map of common-sense distinctions
about representation, a map so precise that it shows us things common sense could
never have seen by itself” (1986, p.113). Steering clear of engrossing but untdily defined
reviews of pictures, diagrams, writing and counting, Goodman acknowledges the
porousness of representation, and frémes his principle aim as clarity, not accounting for
any particular ideological position, in fact leaving these aside as what Mitchell deems on
Goodman’s behalf to be economies of habit, ‘entrenched interests... and disruptive
forces like curiosity and appreciation of novelty’ (1986, p.113). Following this, if we
accept a view of drawing that it is a language-like activity, in the sense of symbolic
encodings for communication (Goodman, 1976, pp.40-42), and constructive methods for
giving voice to some aspect of our thoughts -- then to distinguish based on convention is
typology, properly speaking, not taxonomy. While this realisation underscores the heroic
scale of Professor Pamela Schenk’s project (2007; 2005; 1991), which strives to build to a
true taxonomical view through deep and detailed social research, it presents no problem

for this thesis, which seeks to use creative practice, informed and propelled by the
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conceptual ordering of a modeling analytic — a drawing research project that draws itself,
in order to unpick the tangle of a meaningful, but unverifiable aesthetic experience which

I once had, and to re-present it as knowledge.

In (1976) Goodman divided symbolisation into branches of pictures, text, and
notations. And in a response motivated by his art-histotian’s conviction that Goodman’s
reduction reduces too much, Elkins reclassifies those three into seven, placed along a
range of purity from pictures through various impure mongrels to pure notations (1999,
p.166). Once such categorisations are proposed, however, the task of distinguishing
between examples proves problematic. Any of us who have seriously engaged with the
practice of drawing understands that they are never pure, are always frayed at their edges,
or are broken down in our consumption of them; and reading Peirce, Petherbridge or
Steinbeck, this observation strengthens the practitioner’s sense that this endemic loss of

cohesion in the inscription is also a gain.

Therefore, what is accomplished by a classification applied to drawing is
necessarily incomplete, reinforcing the sense that while there is likely no absolute key for
such a fluidly adaptable activity, the diagnostic perspective of a visual-taxonomical model
might serve at least to disambiguate from a purely textual portrait of the same
information, and also decentralise specific modes, allowing us to grasp the fullness of
inscriptive practice as a kind of human commons, rather than some arcane disciplinary

ritual, or master discourse.

2.2 A review of taxonomies of drawing

There have been several taxonomies of classes of inscriptive practices, and how
we use them, undertaken since the 1980s, using methods and dimensions which reflect
the communities to which they are directed. Not coincidentally, this is an era of
computational systems and applications, the GUI, and the Web, which rely in some
measure on visual metaphors deployed in hardware and software interfaces, and the
abstractions of algorithmic coding systems to map information processes to visual forms
(Card et al, 1999). Most crucially, this is a thoroughly commercial social ground that
depends upon usabi]ity testing as a research methodology, directed at interactions

between systems: for instance, a widely cited taxonomy of technical diagrams, by Lohse
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(et al, 1991) in pursuit of testable knowledge related to a semiotics of graphic

communication (or Chen and Yu, 2000; Card and Mackinlay, 1997).

Visualisation, in this context, is described by McCormick and DeFanti (1987,
p.63) as computational transformations of ‘the symbolic into the geometric’ that allow us
to observe and ‘leverage existing scientific methods by providing new scientific insight
through visual methods.” As in other contexts we have seen here, this allowance is

traceable in the move from arbitrary to the specified, diagrammatic representations of

geometry.

2.2.1. Computation as a category

I will side with Goodman (represented by Elkins as a proxy, in 1999, p.71) on the
question of what kind of inscription a computer-generated image might actually be: in its
discrete, strictly coded and syntactically articulate space, the visual impressions of
pictorial representations on the screen are products of the calculations of the notation,
and as much a form of metadata as the character-strings which underlie its program.
And, while data and information visualisations have considerable contributions to make
in studies beyond the scope of this thesis (in logic, design and cognition related
discussions; see Radford, 2008; Lau and Vande Meere, 2007; Chen, 2000; Card and
Mackinlay, 1997; Barwise and Etchemendy, 1983), this taxonomy will focus on the
underlayment of graphical action, assuming novel contexts and the engineering

requirements of software and hardware as seductive distractions.

Broadly defined, the word computation refers to the application of an
algorithmic process to some input in order to derive an output (Weisstein, 2010).
Theorist Michael Hamman has described computational systems as ‘connotative, not
denotative,” suggesting that wired, software-driven devices orient users toward potential,
rather than symbolically referencing (1999, pp.90-93). Supporting Hamman’s view, in a
discussion of interactive music systems, human-computer interaction researcher Thor
Magnussen writes that we make use of computers to ‘structure a system of signs...
(providing) users with a system in which they can express themselves and communicate
their ideas. .. and sometimes provide new ways of thinking and working’ (2006, p.2).
That these new ways orbit the same sets of concerns as Marshack’s early scribe is not to

say that the technological differences between practices are insignificant for context, or
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that differences between machine-digital and analog are irrelevant, or that structural
differences do not inevitably suggest functional differences; only that I seek to argue for
a sense of continuity between drawings, notations, and the wired environments which so

depend upon coded instruction to provide for our compulsions for images of all kinds.

For instance, compare the solution-oriented processes of design drawing
described by researcher Bryan Lawson (1996) with either the threaded boundary-objects
of Stratigraphic notations, or a recent art-science collaborative data visualisation project
called “Atlas in silico” (see West et al, 2009). The artist-researchers involved in the latter
visualisation project have worked towards what they call a discovery-oriented process for
massive data sets, identifying points of intersection and departure between disciplines. In
this collaboration, they are in effect drawing computationally through these data,
searching for patterns and relationships, outputting diagrams and auditory expressions,
animations and maps of internal properties of the dataset. They are producing aesthetic
experiences of data, and while their output crosses and re-crosses media, searching both
for novelty and new ways of looking, the ultimate purpose of the visualisations is insight
very much in the ways of Wickstead’s and Lawson’s accounts of the drawing-through
practices of their specialisms. They are all, of course, differentiated along the way in
aspects of method, but each practice is communal, conventional and dialogical, driving
toward some end that would be difficult to arrive at without the core graphical

implementation (Fig.17).

Further to the problem of placement of computer-based imaging in a drawing taxonomy,
while we tend to associate algorithrns with computer applications, this is hardly an
exclusive relation (Faure-Walker, 2010). We might define an algorithm simply as ‘a step-
by-step recipe’ (Cope, in Muscutt, 2007, p.10), or a sequential procedure for producing
complexity from simplicity. In this sense, organic processes can and have been described
as algorithmic. Thus also the parameters of the common music notation are algorithmic.
Indeed, Cage’s uses of the hexagrams of the I-ching, or Stockhausen’s determined
electronic scores, also require automated transformation of conceptual material into
performance. Both Cope and Alsop note that computers provide an efficient
environment for irnplementation. As always, it comes to questions of efficacy, in which

automation is a contributing strategy.
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Fig. 17: Shape grammar objects for several GOS records (2D projections), from West (et al, 2009, p.3); data
values are programmed to generate these, and other objects. In the Taxonomy, because of the complex
nature of their derivation, these visualisations can be classified along a number of paths: for example,
they are undoubtedly “Metric>Ordinal>Histograms,” yet the processes they represent are more or less
illegible for our expectations of such a graphic. Due to their analogical characteristics, they might also be
classified as “Topological/.../Maps/structure mapping/...”

The taxonomy here developed will seek to address the common structuring
principles of inscriptions, how they are made to be read, and how we might better situate
them with respect to whatever differences are in the making, to better understand
drawing as a method, a methodology, and a mechanism. In our technology-driven
context, Whale has posed the question “why use computers to make drawings?” and in
response, observing that as we tease out the implications of digital media and artists
become as familiar with programming as they have been with the dirt and dust of the
studio chalk-box, we may ultimately consider the use of computation systems as a kind
of collaboration, rather than simply a novel tool (2002, p.70); something not unlike the

interactivity with systems we have seen in Bach, Cage and Galbraith.
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2.2.2. On not defining drawing

The task of making any definitive statement with respect to drawing -- something
so thoroughly embedded in culture and what it means to be human through pictures and
writing is problematic from any stance. Everyone who attempts it feels it necessary to
preface their definition with a dismissal of what follows on, but I argue that a
taxonomical approach will circumvent the failure of words, allowing us to see it as a field:
not some thing in need of definitive explanation, but an operative engagement, better
determined than defined, and satisfactorily described only in the light of its vexing
diversity and abundance. We could begin the task of not defining drawing, then, simply
by acknowledging the problems inherent in any summary portrait of its abundance:

absolute classifications are impossible, due to the unfinished nature of our perceptions.

2.2.3. Key concepts and terminology from Willats
In preparing the ground, here is a2 summary of key terminology from Willats

(1997), beginning at the secondary geometry of the page.

We use the Drawing systems to generate view or viewer-centred representations,
expressing veridical visual experiences, transeribing properties of objects, spaces and
angles, and plotting some measure of relations between primary and secondary geometry.
They are systems of projection, and transpose, Willats writes, ‘putting things where they
g0, (mapping) spatial relations in the scene into corresponding relations in the picture’
(1997, p.2). They hold what Farthing and others have called an embedded narrative: what
we are meant to understand‘ is built into the display. In linear perspective, for example, a
space is worked out in the correlation of perceived angles of incidence of forms and light
in the primary space of the scene, mapped to convergent orthogonals in the secondary
space of the drawing.

In contrast, the Denotation systems do not show true shapes or relations. Willats
writes that they ‘map scene primitives onto corresponding picture primitves,” (1997, p.4)
that is, they schematically correlate properties of the system being inspected with the
drawing. Willats describes the underlying topological geometry of such drawings as
‘based on the most elementary and general types of spatial properties, which include
relations like touching, separation, spatial order, and enclosure’ (1997, p.13).

Topographical maps and electronic circuit diagrams represent not-necessarily visual
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structures, and operate as what Foucault called ‘abstract machines. .. (maps) of relations
between forces’ (Deleuze, 1987, p.32). As opposed to the sketch, where marks coalesce
and break, inference is constrained in denotative drawings by analytical and informative
motivations. A silhouette represents the continuity of contained forms. A route map, will
tell us enough that we can find our way to a destination, but little more; and just as a
coffee mug and a bagel are topologically equivalent, so a severely distorted figure drawing

can convey enough that we see it in terms of schematic knowledge of the represented

body.

The description—depiction dichotomy is a longstanding, habitual view, wherein
any drawing may be more or less accurately situated along its range. ‘Between the
extremes of pure mathematical theory and life-size working models,” write Fish and
Scrivener, ‘lie abstract and concrete words, diagrams, maps, drawings, pictures,
photographs, sculptures, film and so on’ (1990, p.118). Prefacing this taxonomy, then, I
suggest the word notation is more usefully understood as an operative principle, rather
than merely some type of inscription. This small but non-trivial adjustment highlights
critical intentional differences between drawings -- as in Goodman’s example of Hokusai
and the electrocardiogram, how the marking is organised either as vectors in an elastic

space, or in projection as an embodied metaphor.

In his keynote address, Stephen Farthing (2010) laid out a provocatively simple
drawing taxonomy which binary arrangement was a set of filters through which drawings
might be ptressed. The top level, branching at ‘pictorial/conceptual’ is a familiar split that
appears in other classiﬁcaﬁons. F&S, for example, write that depictions map ‘(aspects) of
external reality onto a two or three-dimensional medium,” noting that they cause ‘an
experience similar to that associated with the object, scene or event represented’ (1990,
p.118); they are “modal,” possessing intrinsic informational properties. In contrast,
description 1s defined as “amodal,” possessing an extrinsic informational profile, that is,
legibility is dependent upon contributions to the reading which are external to the
inscription. F&S’ precisely expressed comments are echoed by Farthing’s keynote
remarks (2010; Fig.18) on the embedded narrative of pictorial drawings: what we need to
know is in the picture, not in reference to some code or key outside the frame of its

inscription.
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Drawing

Pictorial Conceptual
instructive descriptive instructive descriptive

definitive speculative speculative  defimitive  definitive  speculative  speculative  definitive

Fig.18: Following a rule of economy, any classification effort will favour certain attributes at the expense of others,
and Farthing’s model is one example (from a diagram constructed by the author of this thesis, in notes taken during
Farthing’s presentation at the RMIT/UAL Drawing out 2010 conference, in Melbourne AU.

But unlike Farthing’s discursive modeling of intention, F&S do not attempt to
bring any further resolution to their continuum through further filters, such as the
instructive/descriptive, and the (redundant) definitive/speculative branches. Instead F&‘S
draw our attention to the cognitive values inhered in sketching as a means to
bridge sections of their hypothesised continuum, alluding to the novel insight generation
of sketching processes in much the same way as a number of researchers and artists cited

here. Echoing observations made in this thesis, F&S posit that

Sketches have the important function of assisting the mind to translate
descriptive propositional information into depiction. This depictive information
may then be scanned by attentional processes to extract new and perhaps original
descriptive information, which in turn can lead to new depiction. The descriptive-

to-depictive translation process is a one-to-many mapping intrinsic to inventive

thought (1990, p.118),

These particular researchers use language specifically directed at the development of
computational systems and interfaces that might take advantage of sketching’s capacity
for insight generation, and their conclusions recapitulate an essential point in this thesis

that drawing is a meta-symbolic activity, roaming in Pevear’s spaces between languages.

John Willats puts this point rather more explicitly, suggesting that the sketch can
be taken as an example of a metalanguage (really, “metapicture”) defined by him as a

symbol system used to investigate symbol systems (1997, pp.269-273). To sketch is to
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take part in a completely present visual-symbolic operation that allows users to stand
outside the problem-space and play with the tics, hesitations and flourishes of the act of
drawing itself, generating simultaneous, alternative solutions; or at least generating the
conditions in which revisions can be pulled out of the sketch and evaluated, and either
discarded or developed. This complex of call and response allows the artist to straddle
the view/object-centred dichotomy until necessary, accounting for the interest in
sketching processes expressed in multiple research contexts (Goldschmidt, 2003; 1991;
Verstijnen et al, 1998; Frith and Law, 1995).

At this point it might seem there is a danger of too tightly indentifying the sketch
(as an approach) with various professional practices of drawing. But remember that
whatever their domains of use, drawings are never simply poured out onto paper.
Goldschmidt (2003), or for that matter Masson or Leonardo, suggests that to make a
mark is to make a query; and the response to that query is another mark. So aside from
merely permitting views on objects or systems, or their status as objects of
connoisseilrship, each drawing also embodies and represents a kind of search. And in the
sketch, the search is on and through the act itself. Elkins and Mitchell (1994), among
others, remind us repeatedly that we read over inscriptions, connecting and relaying what
we are seeing with what we are not in a-compulsive movement of re-cognition and
response, even in the tightly constrained character-strings of mathematical formulae
(Elkins, 1999, pp.134-137). Thus drawings are always provisional, and sketching is the
peetless constructive act of provisional thinking. In the taxonomy, therefore, the sketch
will be regarded as a free ranging class, which essential precepts can stand in summation

of the vitality of all drawing,.

But in his critique of Goodman’s replete/articulate dichotomy Elkins also asserts
that there are a finite number of ways we can look at any image, and a finite number of
ways any picture may be related to the world outside its surface; and how we come to
understand the permutations and possibilities of this complex of cognitive, semiotic and
culturally charged relationships is, or should be, a matter of great interest to any of us
seriously engaged with making or reading them. In his introduction (1997, p.7), Willats
asserts, in fact, that ‘the central question in picture petception is: how do lines of ink or
patches of paint come to represent features of real or imagined worlds?” And while this

particular question is itself a complex of potential studies, the taxonomy here presented

58



Suitably underspecified : Chapter two : taxonomies

should at least serve to orient our approach to it in terms of structuring: drawing as a

querying process through the interface of primary and secondary geometries.

In the task of making an adequate classification scheme, then, the terms
description and depiction tend towards wordplay, and are altogether too dichotomous to
be useful. The leaky abundance of drawing is not adequately understood by them, so this
ontology will carry forward a rather technical argument made in Willats (1997). In his
split at the Drawing and Denotation systems we have an artefactually oriented model,
and a stronger footing for classification because of the implications of necessity tied to
systems of making, of practice rather than merely apperception. Willats accepts the
cognitive turn and questions of imagery as they relate to the work of art, but re-presents
them in the terms of the artist-practitioner. His method accounts for the interplay
between schema and convention when carrying out the cognitive task of drawing, while
nonetheless stressing its socially significant praxes. Keeping the focus on the page, the
differences between visual and verbal, or pictures and writing, or space and time, are seen
to be ba:sed on two general approaches to marking-up which are not absolute, which
overlap and exchange, and which account for questions of style as something other than

mere technical or conceptual novelty.

Furthermore, and most importantly, modulated by Goodman and the insights
derived from the drawing research-practice, the principles of Willats lead us to propose a
third taxonomical branch in addition to Projection and Topology, which will be here
called Metric, encompassing some systematic notations and relational diagrams, with

time-factored and -factoring activity spaces.

. 2.3. The promiscuity of art

Petherbridge writes that “The complex dynamics of unwitting reinvention are a
primary condition, and even a necessary dynamic of drawing’ (2010, p.13). Implicit in this
experienced remark is that drawing is dialogical -- an inscribed polyphony. Taking in
drawing’s long history and practice, this taxonomy is built as an explicit and detailed
consideration of our compulsion to connect, relate, and make through drawing. But let
us say also that the ontology will be built from a fine artist’s perspective — a mongtel
interest, more content with ambiguity and cross-purposes, perhaps even a little

unconcerned with the formal aspects of what graphics theorist Jacques Bertin called
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communicating information (Card and Mackinlay, 2007, p.92). Indeed, anyone paying
attention to the larger field in which the fine artist operates just now will note the
promiscuous domain-crossing of those engaged with it as a discipline, rather than just as

a supportt for some further form of production.

For example, working in public spaces, the Swiss artist Felice Varini gives us a
gargantuan manipulation of the orthogonals of projective drawing. In this particular
image, Varini marks-up the Place d’Armes such that fragmentary views and occlusions —
the phenomenal experience of a city walk -- can have their moment. From a particular
spot, represented here as a point of view by the camera-eye, the spaces of the square
become screens through which the drawing is filtered (Fig.19). Or perhaps it is the
inverse -- inscription filters site. From alternate spots the lines must dis-integrate, and the
filter oddly, unexpectedly, proves to be a temporal one. “The view... does not passively
allow itself to be replaced by the floating image, disconnected from things. The viewer is
left with a different vision of the city and its buildings’ (Mazzola, 2010). This is a vision
of diffé:rence, of time and space sampled by a large-scale
graphical admixture: architectural forms, oblique projections, schematic markings, and
perhaps even photography. It becomes a polyphonic space of time no less than the

musical score, or the stratigraphic drawing,.



Fig.19: Cing ellipses ouvertes, Varini, F. (2008); an enormous oblique projection, mapped onto the surfaces of a public square. Centre Pompidou-Metz,
(en attendant l'ouverture) Place d'Armes, Metz France, www.varini.org, accessed 24/2/11 at < http://www.varini.org/o8agra/dos2009/003-agr-

09.html>. In the Taxonomy, this drawing can be classified as “Projective>Oblique projective geometryl>...”, or due to the ground on which they
are inscribed, “Projective/orthographic projections/..."”
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For a more prosaic yet illuminating alternate example of polyphony, Starr and
Griesemer (1989) coined the phrase “boundary-object” to refer to the professional
situation in which stakeholders, coming from what the researchers called intersecting
worlds, resolve their differences through some external representation of the problem
space. Resolution of course does not necessarily mean consensus (an industrial design
firm is an example, where multiple perspectives and commitments must be
accommodated), but rather, that ‘at every stage the traces of multiple viewpoints,
translations and incomplete battles” can be mediated and consulted over and through the
object (Starr and Griesemer, 1989, p.413). Sociologist and critic Kathryn Henderson
(1991) applied this idea of an oracular inscription that can speak across differences and
points of view in a study of the crucial role of engineering drawings along the production
chain. The drawings, she noted, serve as points of contact around which interested
parties in the office, on the shop floor, and in the design studio may commiserate and
propel their collective endeavour. Henderson observes that ‘the drawings and sketches
themselves structure the work... (allowing) members of different groups to read
different meanings particular to their needs from the same material’ (1991, p.449-50).
What is this but the polyphony of a communal practice as a kind of distributed
cognition? (defined in Cox, 1999, p.348).

The permeable boundaries of drawing described more generally by Petherbridge
crucially contribute to their success both as symbolic communication, and as raw material
for the creative construction and reconstruction of systems. Their very mutability
productively undermines the specification of meaning (Tversky, 2002), encouraging the
interplay of innﬁtion with more stable forms of rationality. Because the specific interest
of this thesis began from a similar set of concerns as those we see in Varini’s work -- an
interrogation of the conventions of technical drawing, in pursuit of a ime-space drawing
method -- an osmotic attitude applied to the analytics of taxonomy could result in
something similarly illuminating, a sequence of clearly articulable properties on an axis of

performance, giving us readable pathways for analysis applicable to any drawing.

The model itself might take a number of forms: as a table, chart, or
rhetaphorically charged structures such as a tree. Indeed, one of the side issues during the
development of this particular model — a diagram of drawing, after all — is its moment of

recursion: it is a map which somewhere maps itself. Whatever the approach, as Farthing
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asserted (2010), its organisation should at least provide opportunities for recognising
relationships and executive principles among categories of use, encouraging users to
better articulate what they know, or do not know. As this doctoral proposal has grown
from an originary moment within which paper and music became a continuous space of
imagination, a de-centralising classification scheme, inspired by Goodman, Peirce and
Willats, will serve to soften the inscrutability of certain technical and instrumental issues,
underscoring the synthetic natute of all graphic applications, and presenting the field as

what it finally is: a compendium of ways to come to meaning.

2.4. The argumentation of design

In this section, which reviews design-oriented classifications, the principle
assumption is a problem-solving orientation (Pineda, 1993; Goldschmidt, 1988). Over the
past three decades, design-researchers have focused on the various roles for drawing in
that critically communal professional environment (Schenk, 2007; Tversky, 1999; Lawson
1995), and while there is a diversity of working practices under the design umbrella, a
backbone of drawing undergirds them equally as it does the work of Leonardo or Masson.
Much of the design-drawing research has stressed process, with the practice of sketching
particularly scrutinised for its role in ideation. Schon and Wiggins (1992, p.135)
wonderfully describe drawing as an ‘interaction of making and seeing, doing and

discovering;’ again, a practical search-space.

And of course Goldschmidt called sketching an ‘oscillation of arguments which
brings about gradual transformation of images ending when the designer judges that
sufficient coh‘erence has been achieved’ (1991, p.123). Much of the literature on design-
drawing circles around this general idea: that to work through inscriptions is to work in
provisional dialogue with materials, experience, and objective, in a more or less targeted-
search for innovation. In that search, drawing becomes ‘a cognitive tool developed to
facilitate information processing... reflecting conceptualisations, not perceptions, of

reality’ (Tversky, 1999, p.1).

This is a common observation, not specific to design, emphasising that the
delimiting of inscription at professional requirements is an unnecessary truncation, even as
it provides useful resolution to its communities of interested parties. Thus, however,

taxonomies of drawing have tended towards domain-specificity in order to make sense, or
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to focus on technical aspects and properties of information and data conveyance for the
sake of usability, or (as in Farthing,) to mix their terms in such a way as to shake off

practical usefulness in favour of discursivity.

2.4.1. Solutions, abundance and social aspects
In pursuit of resolution in a design context, Pamela Schenk has worked on a
richly detailed drawing taxonomy, reporting through a series of papers (2007; 2005; 1991)
based upon her collections of empirical data from under the design umbrella. Schenk’s
taxonomy is a sustained look at the ‘iceberg’ of designerly activity (citing Games, 1995, p.
168), in which the sheer abundance of working drawings is the mountain underneath the
pale tip of the solution. Architecture and design researcher Bryan Lawson has also noted
this graphical background production can amount to a massive flow (2004), with a range
of purposes from speculation to presentation, to the collection of reference material
unrelated (possibly) to the problem at hand, but used nonetheless in education and skills
development. In seeking to account for this flow, Nigel Cross (1982, p.223) summarised
:the ‘ill-defined’ nature of design-problem solving, and the modes of productive
operation-by-inscription during the critical early stages of designing, in which suitably
unstructured drawing activities provide moments of analysis and re-construction,

encouraging insights into potential solutions, and unexpected re-visions.

Among the manifold aims of Schenk’s compendium of design-related knowledge
(filtered through graphism) is pedagogy, and so, accessibility to ranging levels of
expertise; and appealing to all of us who draw, she aims also to collect evidentiary
support for understanding certain entailments of drawing as fundamental practices of
invention. In the work of the design studio (as in the fine artist’s studio) a sustained and

sustaining drawing practice has long been recognised as a creativity engine. Schenk writes

Analysis of a design problem is intrinsically linked to the formulation of ideas,
and the synthesis or bringing together of various elements of a design solution is
invariably accompanied by some form of evaluation and adjustments to or

developments in the solution (Schenk, 1991, p.169).
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Schén (and Wiggins, 1992) has referred to these creative entailments as reflective
conversations with process recapitulating LLeonardo’s view of the creative, cognitive value

of the sketch as a productive insight generator (Rosand, 1992, p.61).

Schenk (1991) takes a wide-view, from developmental and preparatory drawings
produced eatly in the briefing-stage, through analytical, synthetic and evaluative drawings,
finally to presentation and production drawings near the finishing stages, examining how
each may either fit into or steer the development of the solution which is their terminus.
In developing her taxonomy, she observed the practices of, and conducted interviews
with, active designers from many specialisms and levels of seniority, arriving at an
expanded typological profile. The range of practices identified in this breakdown were
analysed over two decades of development, with adjustments made for what has become
a far more aggressively digital milieu. This makes room, she suggests, for new methods
and drawing environments with digital conception or execution componehts, or distance-
based collaboration-communication components, in consideration of the educators of
cohorts of students for whom the pencil-paper environment is no longer predictably the

primary workspace (2007, p.13).

Schenk aims not just at descriptions of praxis, but at explication of the roles
which drawing and drawings play in the daily work of design, any one of which may be
so tightly interwoven with others as to seem inextricable to onlookers, or even its users
engaged in the work. For example, she expresses the relationships between “tasks,” and
the operations (defined as the ‘link between the process of design and the use to which
drawing is. put during that process’ [2007, p.9]) which are directed to fix those tasks to
their targets. The following tables (from 2007, pp.10-13) list of uses of drawing, written

in descriptive phrases

Table 1: Use of drawing in the design process... (excerpt).
Drawing for accepting and giving instruction

Drawing for collecting visual reference material

Drawing for the initiation of ideas

Drawing for the development and refinement of ideas

Drawing for the synthesis and revision of design solutions

Drawing for production.
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types of drawing:
Table 2: Drawing activity: Examples of types... (excerpt).
To express three-dimensions Projection
To pass on information Instruction
To plan out contents of a magazine or book Imposition

and specific technical skills applicable to the tasks at hand:

Table 3: Drawing Abilities (excerpt)
Ability to draw quickly

Ability to understand how drawn imagery has been constructed

Ability to plan out sequences of actions or images

While Schenk’s concerns are with mapping process, uses of drawing, and
interpersonal and professional relations radiating from this particularly useful ritualised,
communal and collaborative activity, a significant contribution of her analysis emerges
through its potential for insight into relationships between older and newer practices
which could account for drawing’s persistence (whether perceived or authentic) in the
face of the sheer ubiquity of computer-centred workflows. Thinking through her
classification in fact demonstrates the potential of the analytical tool of taxonomy outside
the hard sciences, where conclusions are seen to lack rigour, due to evidentiary
limitations. And although parsimony is impracticable in Schenk’s domain, and some
measure of refutability probable, the logical form and deterministic tenor brings
regularity to evaluations of the rich data she has collected. In this sense, her taxonomy
provides a model for my model, which seeks to avoid any professional orientation,
except as it might illuminate properties which derive from that common root of drawing

as a practice of thinking.

2.5. The expression of information and data
The next section will review classifications applied to data and information
visualisation which strive for legibility, no less than does the designer or painter, even if
the interface of scribe and inscription is utterly unlike traditional methods and
environments. The word visualisation used here will refer to what McCormick and
DeFant describe (in terms equally applicable to the I-ching) as transformations of
symbolic into geometric, and a ‘method for seeing the unseen’ (1987, p.63); or what Card

and Mackinlay simply call ‘the computer assisted use of visual processing to gain
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understanding’ (2000). In a widely-cited taxonomy of technical illustrations by Lohse (et
al, 1991), the researchers describe a classification of five major types (tables, maps,
diagrams, networks, and icons) atrived at through studies of user groups -- not the
progtessive dialectics of Schenk’s or Lawson’s studies between designer, team, and client,
but efficacy assessments by the users of charts and diagrams at the point, so to speak, of

consumption.

Written inscriptions generate and transmit copious amounts of information, of
course, but cannot be described as information visualisations due to their arbitrary
symbolic forms. Although most fruitfully understood in a linguistics context, they are
fitted into my model in light of thinking on the relationships between diagrams, pictures,
writing and counting reviewed elsewhere. Again, pictures and text are differently
expressed, and express differently, but to ignore the ineluctable relations between writing

and drawing, as Elkins persuasively suggests throughout his work, diminishes both.

2.5.1. Entity and relationship

There are a number of approaches to the Diagram which examine its cognitive
and strategic values in both instructional and problem-solving situations. Its diversity of
interests are documented in dedicated conferences and journals reflecting both theory
and practice in computational and non-computational contexts, focusing on
investigations of ‘the cognitive processes -- perception, comprehension, reasoning,
generation and manipulation... (and) computational processes -- parsing, interpretation,
compilation, execution, generation, and manipulation’ of diagrams (Narayanan, 1997,
p.107); In general, researchers converge on questions around how information can be
best represented, how we interact with diagrams, and technical questions on automation
and human computer interactions via diagrams (see Anderson, 2003; Stenning and
Lemon, 2001; Pope, 1986). In accord with the aims of the taxonomy, however -- and
with respect to the inscriptions themselves -- I will note their theorised consistencies as
thinking facilitators in order to extract essential classification parameters for external
representations, of which a picture of a cannonade is one no less than a Feynman

diagram, or a music notation.

Remember that Nelson Goodman has argued that the robustness of a symbolic

language is related to the efficacy of its expressions in the fulfillment of their appointed

67



Suitably underspecified : Chapter two : taxonomies

tasks. In (1976, p.258), he remarks that “Symbolisation” -- a cumbersome word for the
translation of some real experience into a sign indicating that expetience -- is judged by
how well it serves the cognitive purpose, that is, understanding. And in the title of an
early chapter of Edward R. Tufte’s seminal volume on data graphics (“Graphical
excellence,” 2001, pp.13-52), it is clear that the authot’s use of the problematic word
excellence conforms to Goodman’s idea, as well as Stenning and Lemon’s later
theorisation of effective diagrammatic representation as based on constrained inferential
potential, or lack of expressiveness (2001, p.31; p.40). Indeed, the five principles of
Tufte’s influential data graphics theory (2001, p.105) are entirely based on a notion of
economy in deployment -- and as printed in the book, they also beautifully express the

very theory they describe:

Above all else show the data.
Maximise the data-ink ratio.
Erase non-data ink.
Erase redundant data ink.

Revise and edit.

In Tufte, the term data-ink represents the core informational content of the
graphic — that which cannot be eliminated because it indicates the sum of the graphic
elements, varying in accord with the data required to convey its message. The expression
data-ink ratio refers to the necessary distribution of ink that will clarify, not obscure the
data. Avoiding a complete review, of these five principles, the last four serve the first; the
last fhree serve the second; and the last is simply good practice in communication, as I
have learned in this doctoral research project. Tufte finally presents a convincing set of
visual arguments that even the formal qualities of marks in a data-expressive system —
extension, weight, and proportion — crucially serve the efficacy of the graphic, ultimately
to the understanding of its message.

In 1735 the mathematician Leonard Euler presented a theoretical solution to the
entirely practical problem of whether a route could be plotted to cross each of the town
of Konigsberg’s seven bridges only once. A widely cited example of the utility of external
visualisations, the Konigsberg bridges problem shows how a difficult to conceptualise
problem can be explored using the simplest of mark-making strategies. Reviewing the

town plan in schematic terms, Euler produced a negative solution, and his method led
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eventually to the development of graph theory (Stam and Reijnveld, 2007, p.2).
Summarising Eulet’s insights much later, Tufte (2001) wrote: ‘Often the most effective
way to describe, explore and summarise a set of numbers — even a very large set —is to
look at pictures of those numbers.” In Euler’s work on the Konigsberg problem -- which
manages both largeness and smallness of scales — he arrived at an answer by judicious
mappings of the connective elements of the town, after which we see diagrammatic
representation as restructurings of logic problems to allow for deductive and inductive

reasoning, for fruitful application beyond theory.

Fig.20: The Kdnigsberg bridges problem (Carlson, 200g9);
The question: is it possible to cross all seven bridges only once?

Now visit the figure above (Fig.20) and recall Larkin and Simon’s conclusion that
“The advantages of diagrams... are computational... (they are) better representations not
beéause they contain more information, but because the indexing of this information can
support extremely useful and efficient computational processes’ (1987, p.99). In the
Kénigsberg case, graphic thinking exposed the structure, leading to a kind of
metonymically driven insight: Euler did not actually cross the bridges of the town, but
used aspects of them (that is, there are seven; they are connectors) to resolve the larger
question of connectivity. The topographical diagram, the simplest of denotative drawings

in Willats’ new analysis, takes connectivity and writes it in summary.

Timothy Ingold notes that as much as a drawn line may work to circumscribe
some shape, its tracery primarily represents the ‘movement of becoming’ (2008, p.18),

evocatively underscoring a key principle emerging from this literature survey, that we are
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always inscribing some measure of the binary pair of entity and relation. The targets of
node-link graphs, or related knowledge representation diagrams (Pope, 1986; Kitano,
2003), or Varini’s civic diagrams are difference and emergence. But these are also at the
centre of graphic mathematical discourses, as described eatlier, reminding the reader that
geometrical proofs and the tally-sheet of a music notation are both methods of
understanding transformation through performance. Steven Pinker (cited in Lehrdal,
2003, p.271) discusses the binary pair as central conceptual metaphors in verbal
languages; and we can listen to them, Lehrdal goes on to suggest, in the symbolic
language of music. The pair is also conspicuous in the vital impurity of the sketch — the
very embodiment of Ingold’s ‘movement of becoming.” And they are thus also
embedded in the socially charged engagements of life-drawing, where we reach across

space to touch a comrade with a stick of dirt.

Finally, although we cannot speak for the ones who made them, Marshack’s
analysis of notchings to follow the moon emphasises the core motivation of entity-
relation representation in drawing; a classification exercise; a paring away of the
extraneous or unmanageable. For one moment ignoring larger questions like “what is the
moon?” in order to see relative to everything else, this supports Goodman’s perception
that notations and digitality are kin -- processes of differentiation and discrimination

leading to a number of effects that are characteristic of knowledge (1976, p.171).

2.5.2. Graphical objects

Those fields that are concerned with data and information visualisations have
taken their approach to taxonomy from the point of view of usability in a context of
database technologies and information retrieval, and have developed it with an enviable
degree of articulation, most certainly derived from the need to write clearly defined
coding in support of computer systems, but also from commercial considerations. Data
and information visualisations tend to have these latter pressures, motivated by the
exchange of goods and services, or knowledge as a species of those. Yet reading the
literature, the sums of their classifications are little different from the collaborative
design-processes addressed by Schenk and Lawson, or implications from Farthing’s
mixed analysis, or for that matter, Goodman’s general prescriptions for notation systems

(for a useful overview, see Lau and Vande Moere, 2007).
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In an influential study, Card (et al, 1999) review graphic communication in this
context, and present six ways that visualisations facilitate cognition (1999, p.16). These
include the offloading of cognitive effort to the perceptual system, and the use of
efficiently manipulable encoding systems, easing the search for salience. On the other
hand, echoing Farthing’s polemics and Schenk’s social process analysis, Ben
Shneiderman’s influential approach proposes that external visualisations can be described
in terms of a typology of tasks and data, representing ‘task-domain information actions
that the users wish to perform’ (1996, p.2). In his scheme there are seven data types

described in ways that will be familiar to any who have read Schenk or Willats.

Table 4: The seven data types (from Shneiderman , 2000).

1-Dimensional data (textual documents, linear data, program code)

2-dimensional data (planar and map data, floor plans, page layouts)

3-dimensional (real-world objects, volumetric forms and their spatial relationships);
Temporal data (timelines, e.g. medical records, and data sets with a start-finish syntax)
Multi-dimensional data (relational and statistical databases, in which patterns and
correlations among variable qualities are sought through)

Trees (hierarchically presented data, with directed links from level to level)

Networks (complex relational visualisations with possibly arbitrary connections)

Shneiderman’s typology is ultimately concerned with interactive web-based and
computational applications, so these data types intersect with seven tasks as
opportunities to interact with the display, which are expressed in language we recognise
from using such databases: overview; zoom; filter; details-on-demand; relate; history; and
extract. Alternately, in a playful and comprehensive typological format, Lengler and
Eppler developed a table of visualisation techniques which they offer as a ‘functional,
metaphoric homage’ (2007, p.5) to Mendeleev’s periodic table of chemical elements.
Implicit in this modelling of visualisation formats is that the drawings represented in the

cells, like the atomic elements of Mendeleev, are combinatory and iterative.

2.5.3. Transforming data

Bringing us back to first principles in design and communication, computer
scientist Ed Chi builds on Shneiderman, proposing a ‘Data State Model” as an enhanced
taxonomical approach to visualisation, intended to make interactive graphic production
issues more accessible by allowing software builders to get a grip on what he calls the
“space of design” (2000, p.69). Secking something similar, Pfitzner et al (2003) consider
the cognitive demands of information visualisation interfaces, producing a multi-

dimensional taxonomy ambitiously but awkwardly linking data and task types with user
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skill-levels, contextual factors, and display dimensions reiterating the picture primitives,
colour, visual texture, and orientation, modulated by dynamic or static programming
(2003, pp.63-65). Chi’s more focused aim is to identify ‘the design space of visualization
techniques by extracting the crucial operating steps’ (2000, p.75), which results in a kind
of indirect recapitulation of aspects of Peirce’s semiosis. For example, his first
visualisation stage is “Value,” or raw data, indicating some undetermined, perceptible
other — an unprocessed point of information, lacking context or meaning. Such an entity
could exist only hypothetically, and is nothing other than representamen: the type to which
a token corresponds (Smythe and Chow, 1998, p.788). Moreover, abduction -- the logic
of conjecture -- seems to be operative in every corner of his design space, so we might
simply regard his theorised dynamic ‘visualisation data pipeline’ (2000, p.69), as the
looping semiosis of Peirce’s relations, filtered through a computation-technical

vocabulary.

Signs are ‘in a conjoint relation to the thing denoted, and to the mind,’ Peirce
writes, and are related to their object ‘only in consequence of a mental association...
(dependent) upon a habit’ (in Arzarello, 20006). These are the habits of a cognitive system
seeking patterns and links, using the information of the senses to map, reconstruct, and
transform. Cht’s computationally driven research gives us another look at the logic of
conjecture seeking resolution through inscription, present equally in the work of art,
design and science, but now in the domain of software and interface design, and

motivated by a conjunction of all three.
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Chapter three
Drawing research projects

finding out a simple relation between paper and music (Cage, 1990, p.429)

In these four drawing experiments I will seek to demonstrate that the
systematicity in relational diagrams (Tufte, 2001), of which Bach’s notation is a specimen,
makes them not simply thinking tools (Lucas, 2004) but specifically useful mechanisms
for elaboration and proclamation of thought. Setting the stage, I argue that engaging with
these drawing research projects requires no particularly detailed knowledge of music
theories, merely an openness to consider them as creative parameters incorporating time
and space. In the developmental stages of the first three studies, I have stuck to the
domain of Western art music as a model, which gives us a stable, if highly ritualised
cultural context, with robust notational traditions and undetlying theoretical knowledge.
Alternative and post-computational music traditions, as noted elsewhere, have a
problematic relationship to notation as an aspect of their practices, foregoing the
articulation of traditional Western musical thought for a kind of philosophy of

performance and composition (Hanoch-Roe, 2003, p.155; Tymoczko, 2000).

An articulate notation scheme should support consistent, repeatable
interpretation and performance, highlighting the limitations of the graphic notations
found in Cage’s seminal book of stochastic and electronic scores (1969; or Sauer, 2009,
for contemporary update). Goodman withholds judgement on Cage’s work (in 1976),
restricting himself solely to terse analysis of their inadequacy to the requirements of his
notation theory: stable readings of such notations as design/performance are impossible.
This is not to say that they are absolutely un-systematic, or even that they cannot
function as scores, merely that there are degrees between poles of repleteness and
articulation, and those degrees have real effects on legibility. Thus, I found it prudent to
build from stability, to better grasp a sustained notational discourse by using a model

with clear dimensions.

The oddity, of course, 1s that in the secondary space of the page, a mark made is a
multiplicity (Tttelson, 1996, p.185), a characteristic Elkins terms “ontological instability”
(1995, p.845); through the making of a mark we are also made aware of the surface, and

the ripples set in motion between the two in the act. The musicologist Roger
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Dannenberg writes in terms similar to Ittelson that a musical tone speaks in multiple
voices: as ‘an acoustic property, a psychological percept (perceived pitch), and as an
abstract symbolic entity relating to intervals and keys’ (1993, p.24). In any music notation,
however, every mark is assigned a correspondence relationship to some musical
structure, giving up thereby a measure of its instability in the visual domain, while taking
on some aspect of the problems of auditory representation. And while users of the
common Western notation clearly seek to quiet the oscillations (Goodman, 1976, p.170;
p.258), experimentally inclined composers such as Cage or Otto Luening (Fig.21) depend
upon the ontological instability of marks, secking to orchestrate rather than distil the
rippling. Like neumes, such music-pictures are both autonomous directives and drawings,
somehow expressible as music. In loosening the constraints in the scoring document, the
composers initiate opportunities for communal musical activities, supplying menus rather

than proscriptions.

Fig.21: Rorschach symphonic sonata, Luening, O. (1969), pencil, ink and crayon on music paper, in Cage (and
Knowles [ed.]), 1969, p.171. In the Taxonomy, this notation is “Metric>Nominal>Graphic music notations”
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The move from perception to representation begs explanations that are beyond
the purview of this thesis, but as suggested earlier, cognitive studies and semiosis
emphasise the rationality of that movement. Certainly the connective complexity of our
use of symbolic languages distinguishes us as a species, but coming out of the cognitive
turn, it seems that non-humans are also capable of picking up some measure of the value
of the decoupling and displacement of symbolic languages (van Oort, 2003, pp.258-261),
which at least suggests that their origins are not magic, nor even perhaps specifically
human, but possess some more or less traceable “fitness” advantage, the nature of which
is a biological or anthropological study. In spite of the problems in tracing backwards,
however, I agree with van Oort that any account of the utility of external, symbolic

representations should take some account of origins, however speculative, as well as their

instrumental uses (2003, pp.244-245).

The questions which follow from considering representation in any context are
never easy to address. Music representation, for instance, is at least a complex of issues
related to structural and expressive properties of sound and sound production,
periodicity, and the rendering of noise to signal. And assuming we can speak of these as
things, they are transitory things which depend on their absence as much as their presence
in the experience, if we recognise Cage’s famous silent composition 4’33 as music. And
of course, we cannot “see” them, strictly speaking, though we commonly describe them
as if we can, most definitively in the graphical gestures of the notational discourse.
Setting context for this chapter, therefore, addressing the visual representation of in-
visible relations, and rationalising desire, we may look to challenging, ancient resources
about which all we may ever really know is that they were packed into pouches, and

carried along.

3.1. Factoring systems

< ~ieation is telling time. Signs move forward like numbers, repeating themselves,

but informotion s alwoys new. Nodt Uhines.

 Whatever music can be made with notation cannot be made without it, and vice versa

Richard Winslow.

Fig.22: Notation is telling time; Llinos, N. (1969) in Cage and Knowles (eds.) ( 1969, p.177).



In pursuit of understanding originary motives for marking artefacts as sustained
and vital practices, Alexander Marshack’s (1972) research into early symbolic
communications has encouraged insights into human histories, as well as a renovated
timeline for our species’ cognitive development (see Elkins, 1996, to whom this
particular section of my thesis owes a great deal, if only for his imaginative approach to
the work of an equally imaginative anthropologist). By now widely accepted by
anthropologists in its general outlines, Marshack’s method of detailed examinations of
ovetlooked notches and scratches -- decoupled marks worked on bone and stone --
reveals what the researcher felt is a cleatly notational intent in artefacts as ancient as any
that we can reasonably identify as “ours,” that is, as a product of Homo Faber (Fig. 23; for

a complimentary, mathematically motivated perspective, see Kaput et al, 2002).

Marshack’s meticulous work with these obscure and staggeringly ancient objects,
using tools of magnification and enhancement, has pléusibly established that the
scratches are n