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The Art Portrait, the Pixel
and the Gene: Micro
Construction of Macro
Representation

Steven McCarthy

Abstract: Digital images rely on the fineness of pixels to create an illusion
of pictorial reality, with individual ‘picture elements’ sacrificing themselves
in service of the overall image. The elemental binary code underlying
digital pictures has its parallel in human genetic code: bits of information
are stored in the DNA, itself consisting of binary chemical relationships.
The nature of human identity — as translated by artistic representations of
the face - is emerging from this intersection. The mapping of the human
genome has had implications for socio-cultural constructions of identity,
especially for race and hereditary characteristics. This paper examines
three artists whose creative inquiry addresses the human face and its
relationship to digitisation, identity and genetic code: painter Chuck
Close, Photomosaics® software inventor Rob Silvers, and photographer
Nancy Burson. Their varying imaging strategies all employ micro and
macro relationships, yet each offers different models for representing
human identity.

Key words: Digital art portrait, human genome, pixel resolution, racial
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The parallels between the essential building blocks of portraits -
whether painted marks, halffone dots or digital picture elements — and the
genetic material of human beings serve as the focus for this paper. Pixels
and genes exist at the micro level, where both go relatively unnoticed
while serving a larger holistic role by contributing to the representation of
people in society. While this representation of human identity exists
individually, as in a portrait or self-identity, it also expresses itself racially,
socially and culturally, across the human spectrum.

The notions of a hybrid identity in this discussion come from several
angles. One approach uses emergence theory to suggest how a single
human serves as the macro-manifestation to his or her own genetic
material (comparable to an art portrait’s construction from discrete marks),
but as the micro-element to society as a whole. Correspondingly, human
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genes belong to all humanity, while pixels are similarly described digitally
to be reproduced, repurposed and remediated.? Evolutionary scale and
the ratio of the singular to the plural is central to this idea.

Previously untried combinations form another part of identity hybridity: as
in mixed race, multi-cultured, transgendered, multi-/bi-lingual, or with
regard to the visual arts: mixed media, cross-disciplinary, new genre, and
so on. For example, the three case studies of hybrid identity through
portraiture, discussed below, reveal a convergence between abstraction
and expression (the paintings of Chuck Close), photographic databases
and content-driven visages (Rob Silvers’ software code), and realism and
humanitarian idealism (the conceptual photography of Nancy Burson).

Art portraits of the human face serve to represent the physical features
and expressions of the subject, while also articulating the artist’s unique
vision. At the biological level, these facial features have been primarily
defermined by the genetic information inherited from the subject’s parents:
eye colour, skin pigmentation, and the shape of their nose, efc. The recent
completion of the Human Genome Project has demystified the base pairs,
or binary chemical relationships, that both differentiate people as
individuals and unite us as the human species.3

In computer programming terminology, binary code is constituted by
essential strings of ones and zeros that serve as the building blocks of all
digital artifacts, whether sounds, texts or images. Over the past couple of
decades, digital techniques for image reproduction, manipulation and
dissemination have opened up new opportunities for artists,
photographers, designers and other visual communicators to extend their
creativity.

Digital images are a visual representation of reality that depends on scale
— the resolution of a picture as judged by the acuity of the eye. A digital
image consists of pixels (from picture element, the smallest discrete unit of
a digital image, consisting of a tiny square of colour, generally 72 per
inch for viewing on a computer screen, and 400 per inch or above for
high quality printing). The fineness of an image's pixels aids in the illusion
of rendering an image real: smooth and detailed, with individual pixels
sacrificing themselves in service of the overall image. Elemental binary
code underlies every digital picture — a portrait viewed on a computer
screen, for example — which can be replicated endlessly without image
degradation.

A parallel can be found in human genetic code: bits of information are
stored in the DNA, itself composed of binary chemical relationships.
Dominant genes determine many physical characteristics like hair and eye
colour, while other molecular combinations of the same base matter result
in more nuanced appearances. Racial designations are especially blurry,
existing as socio-cultural constructions of identity rather than as purely
genetic determinations. Unlike computer code, human genetic code
changes on the individual level with the birth of unique persons.
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However, recent experiments in genetic engineering question this notion,
as cloning fechniques appear to allow exact copies. At the meta-level,
mutation and evolution bring about genetic change. Artists using genes
both as subject matter and as creative process attempt to investigate
genetics, ‘visual metaphors through which they can express the essence of
personhood, the nature of human destiny, and . . . [their] social
implications."4

Hand-made visual images have long been constructed from discrete,
intentional elements, or marks: the painter’s brush stroke, the
draughtsman'’s pencil line, the printmaker’s etched incision, the collage
artist’s bit of coloured paper. These marks then become pictorial and
expressive elements in the comprehensive picture, perhaps contributing to
the building up of a cross-hatched shadow, perhaps mixing with other
pigmented marks to create nuanced areas of colour, or perhaps
delineating the edge of a torso from the atmospheric space around it.
With the possible exception of the quick and expressive gesture drawing,
the act of mark-making has been additive and deliberate. The overall
picture’s visualisation was no greater than the sum of its constituent parts.

Mechanical production of pictures introduced new technical, perceptual
and aesthetic possibilities to the visual image. The obvious point of
infroduction occurred with the invention of the camera and light-sensitive
methods of image generation in the mid-ninefeenth century. Now images
could be captured holistically: a single shutter release would expose a
scene onto film, and eventually a photograph would emerge on paper
after its chemical development. The visual image no longer depended on
the intentional, relational construction by hand-rendered marks. The
illusion of creating ‘representational reality’ — the lines, shapes, shadows
and reflections that told a story or documented a person or place — was
now a science involving mechanical engineering, optics, physics and
chemistry.

Although photographic film itself does have grain, or an amorphic cellular
structure when viewed closely, this is a by-product of the silver halide
crystals of film emulsion and not discrete marks. However, film grain size
varies with film speed, and the developing process can enhance the grain
of an image to have an infentional visual effect.

The advent of photography led to a fork in the road, so to speak, at the
close of the nineteenth century, between the machine-made picture
(perceived as objective, scientific, instantaneous and popular) and the
artistmade picture (reputed as subjective, expressive, leisurely and elite).
Yet both paths led to breakthroughs in the relationship between the image
and its constituent parts.

Impressionist artists began to exploit the brush stroke by giving it a life
beyond its service towards the overall picture. One of the best examples
of this is the painting A Sunday Afternoon on the Island of Grand Jatte by
George Seurat from 1884-1886.5 Employing a technique called
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Pointillism, Seurat covered the canvas with smallish dots of coloured
paint, which when viewed from close inspection, celebrate the discrete
stroke while losing the overall image and its details. Yet, at a distance,
the dots gently converge and the picture shows people strolling and
enjoying picnics at the water’s edge. Many other Impressionist artists used
similar techniques, as their works attempted to capture the feeling or
mood of a scene rather than its specific, concrete reality. After all,
cameras could now do this quickly, easily and inexpensively!

Concurrently, the mass distribution of photographic pictures through print
media required a comparable dissolution of the picture into discrete dots,
known as the halffone. A typical black and white photograph consists of
the full tonal range, going from black to white through imperceptibly
subtle shifts in gray scale. To translate these continuous tone grays into the
black ink used for printing on white paper, a screening technique was
devised to simulate gray values by dividing the image into tiny black dots
of varying sizes. A light area of an image might have 20 per cent sized
black dots. The remaining 80 per cent is the white of the paper, yielding
an illusion of light gray.

Although there is disagreement in the history of graphic design as to who
should be credited for the invention of the halftone process, several efforts
converged in the late 1870s.4 Newspaper engraver Benjamin Day is
credited with the invention of a mechanical screening fechnique - the so-
called benday process — in 1879.7 Frederick Ives is also credited with
inventing the crossline halftone screen, and printing images in 1878.8.9
However, the first commercially printed halftoned photograph was
produced in the New York Daily Graphic in 1880, featuring a halftone
process invented by Stephen Horgan.!? Today, a typical newspaper
reproduction uses a halftone screen consisting of 85-120 lines per inch,
while high quality colour magazines use 175-200 lines per inch. The
naked eye can notice the discrete dots of a halftone at about 133 lines or
below.

The artist Roy Lichtenstein has exploited the graphic qualities of the
halftone dot. His Pop Art paintings magnified printed images — often
comic book illustrations and other popular imagery - to reveal the
discrete dots inherent in commercial offset printing. In Lichtenstein’s work,
the large size of the dots creates an active figure-ground relationship:
emerging from their role as illusory tone, the dots declare themselves as
positive shapes. His first painting to employ the use of the benday dot
pattern was Look Mickey from 1961.1

Through advances in electronics and integrated circuit technology around
this same time computer imaging was becoming increasing powerful and
capable. The Computer History Museum states that:

In 1964, H. Philip Peterson of Control Data Corporation (CDC)
used a CDC 3200 computer and a ‘flying-spot’ scanner to
create a digital representation of the Mona Lisa. The image
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contained 100,000 pixels that were plotted using numerals,
sometimes overprinted, to approximate the required density and
took 14 hours to complete.!2

In 1973, Leon Harmon of Bell Labs wrote an article for Scientific
American, where he featured an extremely low-resolution achromatic
picture of Abraham Lincoln that initially appears to be nothing more than
an array of abstract gray squares - ‘block portrait’ was the term Harmon
used.'3 Because Lincoln’s original portrait was already an icon in mass
circulation, it is not difficult to recognise it. Soon after the Lincoln picture
appeared in print, surrealist painter Salvador Dali appropriated Harmon's
image in his painting Gala Contemplating the Mediterranean Sea which
at Twenty Meters Becomes the Portrait of Abraham Lincoln (Homage to
Rothko). His title reveals the necessity of scale to visualise Lincoln’s
likeness, a ‘digital interpretation of a photograph’,'# at which point the
‘Gestalt’ principle of perceptual grouping takes effect.

This brings us fo contemporary times. At present, the interest in digital art’s
relationship to human genetic code is high, as exciting conceptual territory
challenges all humans. The ability to indulge that interest has also been
enabled by computational convergences. The Genomic Art Community’s
website declares their purpose: ‘[t]o collect works that help us understand
[that] genomics is not something apart from ourselves but is ourselves.’15

In The Reconfigured Eye: Visual Truth in the Post-Photographic Era,
William J. Mitchell discusses ‘autographic and allographic arts’.16
Autographic refers to artforms that are unique, created in a single
instance, and difficult to reproduce without degradation, like a painting.
Allographic refers to artforms that are notational and performative, like
sheet music or a theatrical script, original both in their conception and in
their subsequent performance. Digital images, by Mitchell’s definition, fit
the allographic description. For example, an artist might create an image
which could then be performed by other artists through manipulation of
colour, contrast, composition, cropping, applying special effect filters,
adding collage elements, etc. Human genetics appears to occupy both
states; individuals are ‘autographic’ (unique) while humanity is
‘allographic’ (performative).

Avrtist and professor of genetics and biology, Helen DonisKeller, employs
allographic art-making. From a single ID card photograph, she has
created Helen Heads, a series of 184 improvisations on the original
image. She says: ‘The genetic potential (genotype) is modified by the
environment fo produce the observable self (phenotype).’'” Using another
approach, artist Scott Blake creates portraits with the UPC bar code as
the elemental building block. In an obvious commentary on the genetics
of consumer culture, Blake turns photos of pop icons into deadpan black
and white bar code portraits. Taking advantage of his website's ability to
zoom in, the viewer can easily toggle from macro to micro in seven
progressive steps. Especially ironic is his portrait of Andy Warhol, made

entirely from the bar code found on the Campbell soup can.'®
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The aspect of micro to macro scale, and the relationship of part to whole
inherent in digital works, has its parallel in genetic code and human
systems. Emergence theory helps to explain this phenomenon. ‘Emergence
is what happens when an interconnected system of relatively simple
elements self-organises to form more intelligent, more adaptive higher-
level behavior.”1? ‘Local inferactions between large numbers of agents,
governed by simple rules of mutual feedback’,2% whether of proteins in
cells, pixels in pictures, or people in society, can facilitate an emergent
outcome.

Three contemporary artists whose creative inquiry addresses the human
face and its relationship to digitisation, identity and genetic code — Chuck
Close, Rob Silvers and Nancy Burson — will now be examined in more
detail. Each artist’s work represents a separate example of emergence
theory, as it could be applied to the genetic code of his or her images.

Initially, Chuck Close achieved recognition for his large, stark, detailed
paintings of black and white photographs of faces. His later portrait work
divides the picture plane into tiny coloured cells — small abstract paintings
in their own right — which combine at high resolution to represent a
specific face. This work infuses analogue media with the equivalent to the
digital building block, the pixel.

Paradoxically, Close’s photo-realistic paintings from the 1960-1970s
subverted the camera’s objective role in image-making and put the human
hand and eye back into the equation, albeit as a manufacturer of
predetermined tonal values. Largerthan-ife scale and an uncomfortably
infimate viewing proximity made these portraits strangely human, but
perhaps not humane. They are ‘clinical, anatomical mugshots’ to quote
one critic.2! These continuous tone paintings are analogous to
photography’s properties and aesthetics, but they are not automatic or
direct in process.

His portraiture from the 1980s to the present still uses a type of
photographic realism, but with a painterly construction, and an allusion to
digital filtering algorithms. Faces are now divided into small squares,
comparable to the pixel on a computer screen raster grid.22 They are
rendered as coloured cells that serve the comprehensive image, while
maintaining an abstract independence and coherence. The cell is now
expressive, with aggressively combined colours on undulating oval
shapes. When viewed from a distance, a specific face is revealed. When
seen close-up, the squares present themselves as genetic materials:
discrete, seemingly infinite in variety, and potentially endless in
propagation. Contrary to the look of the work, Close explains his attitude
about digital technology:

Some people wonder whether what | do is inspired by a
computer and whether or not that kind of imaging is a part of
what makes this work contemporary. | absolutely hate
technology, and I'm computer illiterate, and | never use any
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labor-saving devices although I'm not convinced that a computer
is a laborsaving device.23

In the woodcut print Emma [Figure 1], Close utilises a diagonal grid
consisting of squares and the occasional rectangle, of which the latter’s
shape is two or more squares in length. Each cell has three or four
overlapping circular or oblong shapes, rendered in an expressive
manner, often from complementary colours. The overall result gives the
Emma portrait a squirming, luminescent effect. Its life seems to come from
this dance between abstraction and expressive representation, the
suspension between micro and macro scale. On the micro level, the
isolated cells in Close’s Emma print fell the viewer nothing about the girl’s
face. They are abstract gestures with formal qualities like value and hue,
but do not have discrete narrative content. In tandem, and with the
required viewing proximity, they coalesce info the visage of Emma, a
smiling and bright-eyed toddler. The genetic reference could be seen as
pre-scientific, mysterious and spiritual.

The next image-maker’s approach makes a similar use of micro to macro
transformation, but each cell now has its own representational content.
While a graduate student at MIT, Rob Silvers devised a software program
that uses a database of thousands of images of varying colours, values,
and subjects to serve as tiny cells in large Photomosaics®. The
relationship between micro and macro becomes one of narrative content
as well as pictorial device. The resulting picture can be perceived as
singular and plural simultaneously.

According to the blurb on his Photomosaic.com website, ‘Silvers'’
proprietary software, protected by patents in several major countries . . .,
expertly considers minute details in hundreds of individual images to
create a beautiful mosaic arrangement.’24 The use of these cellular
images can be subject or theme-oriented, or selected purely on visual
properties, like colour and value.

Figure 1. Chuck Close,
Emma, 2002 (and detail).
© Chuck Close
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Figure 2. Robert Silvers,
George Eastman (and detail),
1998. © Robert Silvers,
Photomosaic® by
www.photomosaic.com

Silvers’ George Eastman portrait [Figure 2] is constructed from uncropped
historical photographs selected from the museum of photography and film
bearing the inventor’s name.2> Arranged on a grid, and varying in
tonality, the photographs create the illusion of Eastman’s face. In using
this body of photos, the contextual relationship between image building
block and the overall picture is obvious: Eastman belongs to the legacy of
historical popular photography, and Eastman'’s fortunes and fame are
attributable to the Kodak Eastman Company’s products and services that
enabled the medium’s popularity. Eastman’s expression is formal and
business-like, reflecting both the convention of early twentieth century
portrait photography and his own social standing.

The photomosaic-like portrait created (anonymously) of former US
Attorney General John Ashcroft, after he announced a crackdown on
pornography, exemplifies a different approach. The individual photocells
making Ashcroft's face are made exclusively from pornographic images,
establishing a relationship that speaks of moral hypocrisy and political
opportunism.26

Although novel initially, Silvers’ Photomosaics have been popularised to
the point of being yet another visual illusion demystified and
commodified. Appearing in Sports lllustrated, Newsweek, Esquire, and a
host of other publications, as well as in numerous commercial advertising
images, these photographic mosaics have enjoyed a trendy popularity.
Individual Photomosaics are also available for purchase from Silvers’
company Runaway Technology, and those willing to spend a bit more can
have custom Photomosaics made from their photos and their photo
databases.

The genetic analogy in Silvers’ Photomosaics is more like a genealogical
diagram: humans descend from two parents, four grandparents, eight
greatgrandparents, etc. Each of our genes is the dominant or recessive
expression of our ancestors’ genes. The photos used in Photomosaics act
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similarly: arranged on a grid to represent a particular person’s portrait,
they assert their identity upon close inspection, and diminish with distance
and time. Silvers does not ‘shoot’ the photographs used in Photomosaics;
rather the software determines the relationships between micro and
macro, and posits the picture-making act as an emergence of discrete
visual data.

Nancy Burson’s approach serves artistic and humanitarian concepts
rather than surface-oriented visual devices. She uses photography and
digital manipulation to create amalgamations of the human face, based
on concepts of race, population, aging, gender and facial characteristics.
Her approach to the portrait's data embraces a both/and comprehensive
visualisation rather than the either/or cellular strategies of Close and
Silvers, and most directly addresses the gene's relationship to the pixel.

An early photographic work simulated her own face aging over time,
rendering through image transformation that which nature, as determined
both by genetics and behaviour, would do over future years. Eventually,
Burson’s collaborative work with US government agencies involving
images of aging faces and computer software in the 1970s led to a
patent for morphing, and was eventually applied to solving missing
children cases.?”

One of Burson'’s strategies is the mixing of different faces based on
percentages, creating hybrid identities through composite photographs.
Androgyny combines six men and six women; First and Second Beauty
Composites, each combine five famous women actors from different eras;
and Mankind blends ‘Oriental, Caucasian and Black, weighted
according to current population statistics.28

In the Human Race Machine, Burson enables viewers to see themselves as
Hispanic, Asian, Black and so on. The issues raised with the Human Race
Machine have poured out of the art gallery and into mainstream media.
A five storey-all billboard of six racially diverse versions of the same
visage was displayed in New York City with the text: ‘There is no gene
for race;'2? the same faces appeared on the cover of Scientific American
magazine in December 2003, and illustrated the article ‘Does Race
Existe'30

The Human Race Machine image [Figure 3] depicts six views of the same
woman'’s face. It is intentionally unknown which one is the original. The
faces, while fixed in a straightforward, mirror-like gaze, have subtle
changes in skin colour, nose, eye and lip shape, bone structure and hair
texture. Because they all share the same original face, perhaps they
resemble half sisters who have one parent in common, and one of a
different race or ethnicity.

One critic, however, found fault with the depiction of distinct races in
Human Race Machine, because it ‘reinstalls racial typologies that . . .
have been animated by appeals to biological difference.’3! Perhaps, but
the artmaking extends beyond the computer-aided delineation of faces
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Figure 3. Nancy Burson, Human Race Machine, 2000. © Nancy Burson

into debates about human identity. These six faces serve a concept
beyond representation.

Emerging from a dark background to a clear and focused foreground,
Burson’s women present themselves as messengers of the truth about
genetics. The dark vacuum might be seen as the genealogical past;
perhaps it represents human ignorance. Each face delivers a single word
in the statement: ‘There is no gene for race.” By being the same size, and
equidistant apart, the faces suggest equality and unity. Their expressions
seem benign, calm, balanced, grounded and wise.

While it might be argued that the pictures of Close and Silvers are
ultimately two dimensional — emphasising breadth, with discrete visual
elements arranged on a grid — Burson’s pictures have an emergent
quality, a conceptual depth and a temporal reach. Although she
researched the 1877 photo composites 32 made by Charles Darwin’s
cousin, Sir Francis Galton, the father of eugenics, Burson’s motives
couldn’t be more different. Galton stated, ‘I object to pretensions of
natural equality.”33 Conversely, Burson states on her website:

There is only one race, the human one. The concept of race is
not genetic, but social. There is no gene for race. The Human
Race Machine allows us to move beyond differences and arrive
at sameness. We are all one.

Emergence theory would suggest that it's also a matter of scale. While
Close and Silvers work the micro level of the pixel like bricklayers, Burson
has the macro picture in focus, the architect of a ‘digital habitat’ for
humanity.

Furthermore, Burson’s Human Race Machine considers the viewer — it is
inferactive, and therefore more open to individual contributions and
inferpretations of meaning.

In conclusion, the relationships between genes and humans, pixels and
portraits, are beyond discussions of mere scale, though scale matters.
Their shared emergent aspects must be acknowledged: pixels and genes
behave laterally and hierarchically in a simultaneous manner. They are
discrete, but they are not fixed; their malleability has its parallel in
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Notes

performative structures, like molecules exposed to a catalyst in a
chemistry experiment.

The convention of trying to fix individual identity though an artistic portrait
is almost as old as art itself. A specific subject is captured at @ moment in
time, with his/her ancestors contributing their influences: skin color, nose
shape, hair texture. The artist’s creation acts as a conduit to future
viewings, perhaps by the subject’s relatives or progeny.

Visual perception certainly contributes to the decoding of art portraits
while lack of insight might render works meaningless, foreign, irrelevant
or incomprehensible. Lack of social perception also contributes to simple
appearance-based judgments whereas understanding between people is
generally enabled by openmindedness, and by identifying commonality
through ‘looking deeper’.

Race, once thought to be solely genetically determined, is now
scientifically recognised as largely socially constructed. Human identities
are revealed to be variable and subjective rather than being genetically
predetermined. Instead, they are tethered to social, environmental,
national, ethnic and religious systems — mitigated, of course, by each
individual’s personal experience — they are in a constant state of
emergence, divergence and convergence. Hybrid identity is, fo some
degree, a part of all individuals, and an inevitable state of humanity. It is
both/and, not either/or.
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