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Introduction: Digital infrared visual culture

Infrared has an important place in contemporary society, especially since the
1990s, with the introduction of new military display and detection technol-
ogy and increasingly sophisticated tracking and control systems. In the mili-
tary field, these uses were quickly followed by the pursuit of various digital
image practices in photography, cinema, video art, and computer art, serving
to establish what could somewhat be defined as a real ‘infrared visual culture’.
Itis not an overstatement to say, therefore, that infrared images have become
a rather common feature of contemporary visual culture, especially thanks
to the use of night vision devices, which capture their typical images with a
greenish tint. Since these images were broadcast worldwide by CNN during
the Gulf War from 1990-1991, they have circulated widely in both artistic and
mainstream circles. In his famous series Nacht (Night, 1992-1996), the Ger-
man photographer Thomas Ruff deconstructs the rhetoric behind these very
images, showing photographs of anonymous locations in Diisseldorf taken
using night vision devices similar to those used by US soldiers during their
campaigns in Iraq.[1] In The Silence of the Lambs (1991), one of the most well-
known and awarded Hollywood films of its time, the serial killer finds and
captures his victim using an infrared viewfinder (Fig. 1). Images produced by

these devices have become commonplace for a large number of military-
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themed films, from Black Hawk Down (2001) and Redacted (2007) to the more
recent Zero Dark Thirty (2012).

Fig. 1 (a-b): The Silence of the Lambs (1991, video stills).

The spread of infrared images in contemporary visual culture is closely tied
to aspects of digital technology and resolution. With regard to the former,
infrared images are often associated with the technological and visual aspects
of digital infrared, requiring an algorithmic process to transform radiation
that is invisible to the human eye into visible images. For instance, in her
recent study titled Chromatic Algorithms, Carolyn Kane considers digital infra-
red to be the clearest demonstration of an algorithmic and post-optic model,
which sees the image as the result of an output, a transcoding, a simulation
determined by algorithms and mathematical models.[2] Within this episte-
mological approach, today’s digital infrared technology may be seen as map-
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ping and data acquisition systems to ensure a perceptual and cognitive ex-
tension of the ability to track, store, and manage information flows. Some
examples of this are the thermal map, face recognition and territory mapping
methods,[3] as well as modern military applications,[4] where the relation-
ship between the real world and the display is constantly mediated by data
and information algorithms.[5]

Even some of the most ardent supporters of digital technology as an on-
tological and epistemological turning point have often used greenish infrared
images as the effect of an irreversible process of de-realisation and loss of
reality. In a passage of The Reconfigured Eye — one of the most influential stud-
ies in support of this stance — William J. Mitchell pointed out, for example,
that during the Gulf War

pilots and tank commanders became cyborgs inseparable from elaborate visual
prostheses that enabled them to see ghostly-green, digitally enhanced images of
darkened battlefields. There was no Mathew Brady to show us the bodies on the
ground, no Robert Capa to confront us with the human reality of a bullet through
the head. Instead, the folks back home were carefully selected, electronically cap-
tured, sometimes digitally processed images of distant and impersonal destruction.

Slaughter became a video game: death imitated art. [6]

Therefore, these greenish images have become symbolic of the digital break-
through, perhaps even in the film that has most popularised these
themes, The Matriz (1999), where the numerical codes scrolling across the
Cypher’s screen — despite not having anything to do with infrared imaging —
are heavily colour-coded in green, as if the dissemination of night vision im-
ages in the visual culture of the 1990s had come to assimilate the colour green
with the very theme of virtuality.[7]

Indeed, the question appears to be far more complex, both epistemolog-
ically and historically. First, as rightly noted by the almost homonymous
W.J.T. Mitchell, commenting on the passage quoted above, the infrared im-
ages produced by night vision goggles — of a spectral and seemingly de-real-
ising nature — allow the human eye to see layers of visibility that would oth-
erwise remain inaccessible.[8] Infrared makes it possible to gain a more de-
tailed and in-depth knowledge of reality. In this regard, in addition to the
subject of digital technology, infrared also entails that of resolution — or more
precisely — what may be defined as the images’ resolution capacity. While
infrared images seem to spring from the physiological limitations of human
vision, they also show the ability to overcome these limitations through the

use of apparatuses and devices. The images appear to lack information and
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data, especially when compared to the high resolution of daytime vision
(both human and mechanical), yet, at the same time, they are able to push
vision beyond human limitations. Infrared images are the result of the ina-
bility to see with the naked eye and the ability to see the invisible, bringing
about a very unique interaction between human vision and mechanical vi-
sion and, in turn, between their varying resolution capacities. As such, the
relationship between infrared images and the aspects mentioned above must
be approached in a dialectic way, beyond any technological determinism and
based on the various notions of reality and truth that underpin science and
common sense. An image that might provide an extremely high level of in-
formation to a doctor or military serviceperson may at the same time pro-
vide impetus to what the German artist Hito Steyerl called the Lumpenpro-
letariat of the contemporary iconosphere.[9]

In addition to night vision, the world of images produced through infra-
red technology must also include the group of thermal images which - as we
will address in greater depth later on - operate on a different wavelength.
Introduced for military purposes like the previous ones, they too have given
rise to different civilian uses from the 1990s onwards, and have also come to
penetrate the field of visual arts and mainstream cinema. Let us now briefly
look at two examples located at the two chronological extremes of this his-
torical phenomenon. The first is the film Predator (1987), in which the central
character (an invisible extra-terrestrial presence) has a considerable ad-
vantage over humans with its vision capabilities that extend beyond the lim-
itations of the visible spectrum. This extraordinary vision is presented
through a series of thermal images, where different temperature levels are
depicted through various colour gradations by way of algorithmic pro-
cessing.[10] The second example is the Asiro Noise exhibition by the US artist
and filmmaker Laura Poitras, held at the Whitney Museum in New York in
2016. The exposition presented a number of immersive installations, com-
bining archive materials and technological devices to evoke a reflection on
the subject of surveillance in post-9/11 America. One of the installations (Bed
Down Location, a term borrowed from military vocabulary to indicate a target)
invited viewers to lie down on a kind of large sofa to observe time-lapse im-
ages of a starry sky projected above their heads. In the hall, there was a hidden
infrared camera which visitors only discover shortly before leaving the exhi-
bition, as they see a screen showing the live thermal images captured by the
camera. Here, the use of infrared images as surveillance devices is explicitly
thematised.
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Why an archaeology of infrared media?

Despite its cultural importance, until now infrared imaging has not been par-
ticularly successful from a historiographical point of view. Indeed, in tech-
nical terms, there is an increase in the number of manuals and websites ded-
icated to these practices,[11] whilst in historical and cultural terms, there are
no major contributions retracing the visual history of infrared, which started
at the beginning of the 19% century with the discovery of radiation beyond
the two limits of the visible spectrum: infrared and ultraviolet. The visual
history of infrared is particularly topical and relevant given that digital infra-
red may now be seen as a post-optic culture paradigm where the key role of
information algorithms calls into question the subject of vision. In this regard,
infrared images are a chapter still very much to be written within that set of
practices that Thomas Elsaesser defined through the formula of the three
S/Ms: surveillance and military applications; surgery and medicine; and sen-
soring and monitoring.[12] As we shall see, the history of infrared appears to
be intimately connected to this triple set of visual practices. Based on the
premise briefly introduced above, this article aims to outline what may be
defined as an ‘archaeology of digital infrared’. The use of the word ‘archae-
ology’ is obviously not by chance; in the specific context of this study, it will

refer in particular to the need

to construct alternate histories of suppressed, neglected, and forgotten media that
do not point teleologically to the present media-cultural condition as their ‘perfec-
tion’. Dead ends, losers, and inventions that never made it into a material product

have important stories to tell. [13]

Based on this methodology, we set out to explore in a concise manner the
archaeology of today’s infrared culture, through some scientific and techno-
logical devices, discourses, and practices that have led to the development of
infrared imaging from the second half of the 19" century up to the 1960s. It
should be pointed out that the early visual devices produced black and white
images, using a visual translation of the infrared reflectance of the bodies
photographed in terms of whites (high reflection), greys (depending on the
degree of reflection), and blacks (low reflection). Infrared films able to pro-
duce colour images would be introduced in the 1960s and used to support
new scientific and visual practices. As this is by no means an exhaustive study,
we will limit ourselves to black and white analogue infrared imaging. We will

focus on some examples that show the origin of two instances where the uses
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of digital infrared intertwine and co-exist: first, the need to map what is in-
visible to the human eye and, second, the need to track data and manage in-
formation flows. In particular, we will examine a few examples from the
medical and military fields, where the interest in infrared can be seen in the
practices associated with monitoring and controlling bodies and territories
respectively. Moreover, we will discuss several cases where such instances of

mapping and monitoring also materialise in a spectacular infrared aesthetic.

Mapping the invisible

Infrared technology and uses came into being between the 19" and 20 cen-
turies in an attempt to broaden the body’s physiological and psychological
capacity and to map out what lies beyond the limitations of human vision.
The beginning of the 19 century paved the way for measuring the colour
spectrum as an electromagnetic wave. In turn, this established the limitations
of physiological vision within the confines of the colour spectrum. Yet the
fascination with ‘the invisible’ prompted scientists to question the nature of
the electromagnetic waves beyond the spectrum: infrared and ultravio-
let.[14] Indeed, infrared may be defined as electromagnetic radiation that is
invisible to the human eye, with a longer wavelength (700 nm-1 mm) than
that of the visible spectrum (400 nm-700 nm). The infrared region may, in
turn, be divided into a near and a far (or thermal) portion (700 nm-3,000 nm
and 3000nm-12,000 nm, respectively). The properties of infrared radiation
were discovered in 1800 by the astronomer William Herschel, who con-
ducted a series of experiments on the colour spectrum using a system of ther-
mometers to measure the heat energy of light (Fig. 2).[15] Thanks to this re-
search, Herschel discovered rays outside of the visible spectrum with a high
heating power, which he called calorific rays (‘the maximum of the heating

power is vested among the invisible rays’).[16]
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Fig. 2: Discovery of infrared radiation: (a-b) William Herschel's experiments on
the colour spectrum, using a system of thermometers to measure the radiant
energy (from Herschel 1800).

While infrared is invisible to the human eye, its effects on the body and ma-
terials was an area of interest for scientists and was the focus of extensive
research and numerous experiments. From the second half of the 19% cen-
tury, light as electromagnetic radiation was used by several doctors for its
supposed therapeutic and energetic effects on the human body, which, in

turn, served as a converter of radiation.[17] As part of this cultural establish-
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ment of chromotherapy and heliotherapy, several scientists became inter-
ested in infrared’s potentially therapeutic properties. The French physicist
Edmond Becquerel, for instance, was one of the first to consider using light
— and invisible radiation in particular — for therapeutic purposes.[18] Yet the
Danish scientist Niels Ryberg Finsen is to be credited with developing a true
heliotherapy or phototherapy method thanks to the research conducted in
the Finsen Light Institute in Copenhagen at around the beginning of the
20%century.[19] This research had significant international success and the
results soon circulated within the popular press,[20] with photographs docu-
menting the heliotherapy treatments. The Finsen method is based on using
radiation to treat various skin diseases with the help of a device to cast light
directly onto the patient’s body, as part of experiments on reflection and ab-
sorption factors on human skin when exposed to various electromagnetic
rays (fig. 3).[21]
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Fig. 3: Phototherapy by electromagnetic rays: (a) pho-
tography of patients exposed to Finsen’'s method in the
Light Institute in Copenhagen (from Lortet 1900); (b-c)
Two infrared generators for radiant heat therapy (from

Howat 1938).
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In the same years when Finsen carried out his research on the effect of
invisible radiation on the human body, chemical reagents sensitive to infra-
red radiation were discovered, which contributed to the invention of infrared
photography. One of the purposes of scientific photography since the
19 century was to try to compensate for the limitations of human vision by
using machine vision.[22] Indeed, the myth of photography as a means of
transcribing what we are unable to see was already the basis of areas of re-
search such as chronophotography or x-ray photography.[23] Similarly, this
scopic drive to test the physiological limitations of the human eye raised the
need to find a way to capture the infrared rays on photosensitive materials.
Since 1842, the American scientist John William Draper had shown the ability
to set non-visible radiation on daguerreotypes both in the ultraviolet and in-
frared zone, after an exposure time of 15 minutes. A few years later, the two
pioneers of photography Henry Fox Talbot (1844) and Abel Niépce de Saint-
Victor (1859) suggested the possibility of setting infrared radiation, by using
photography to go beyond the limitations of human vision.[24] Photo-
graphic research aimed to broaden the spectral sensitivity of film (from iso-
chromatic and orthochromatic through to panchromatic), thereby pushing
the boundaries of human vision.[25] In the early 1900s, Robert W. Wood pa-
tented the first near infrared-sensitive photographic emulsions, which aimed
to make what is invisible to the human eye visible. Wood presents the results
of his research in several articles, where he also published the earliest exam-
ples of infrared photography.[26] These were soon distributed within the
press of the time,[27] paving the way for the emergence of a new type of im-
agery. Infrared made it possible to achieve several interesting effects, espe-
cially in landscape photography: ‘some of these photographs are interesting
by reason of their resemblance to winter landscapes’.[28] The overall effect
of the images is a brightness and black-and-white contrast that would not
otherwise be visible to the naked eye. In particular, based on the Wood effect,
leaves appear almost completely white as snow (due to the decreased absorp-
tion and increased scattering of infrared radiation by the leaf structure), while
the sky is completely black (due to the decrease scattering of aerosol particles)
(Fig. 4). Compared to spectral photographic images, infrared images were
characterised by a pure black and white contrast, without half-tones. Infrared
radiations — thanks to their ability to penetrate the subject — made it possible
to intervene on the physiological state of the body, as well as to capture ‘the
invisible’ through the new photographic technology.
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Fig. 4: Invention of infrared photography: (a-b) two infrared images of land-
scapes photographed by the pioneer Robert W. Wood (around 1910).

Following the release of the first films in the 1930s (with a sensitivity range
in the infrared of 680-860 nm), infrared photography — alongside the thera-
peutic effect of infrared rays — began to be applied in medical and parapsy-
chological research. Various areas of medicine became interested in infrared
photography (and later cinema) in line with the above-mentioned practices
of chromotherapy. Indeed, the institutions that focused especially on the
therapeutic use of electromagnetic radiation were often the same ones that
tested the heuristic potential of infrared photography. The earliest applica-
tions — mostly in dermatology — emerged in line with those carried out at the
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above-mentioned Finsen Light Institute in Copenhagen. This area of re-
search demonstrated the ability of near infrared rays to penetrate beyond the
surface of the skin and tissue — a discovery that still today underpins face-
recognition systems based on vein and tissue structure.[29] By investigating
the ability of near infrared to penetrate tissue by a few centimetres, some
doctors started using infrared photography, which showed that, thanks to this
technique, the veins under the skin — not visible to the naked eye or with
conventional film — could be detected and examined.[30] In the following
years, it became used more regularly (extending to other areas such as anat-
omy and ophthalmology) as a tool to obtain, study, and collect data on the
body,[31] thereby anticipating some of the conventional modern-day uses of
digital infrared mentioned above. In the scientific literature of the 1930s and
40s, a growing number of infrared photographs were published to support
the reports on the studies conducted, and demonstrated the possibilities pre-
sented by this new technology.[82] In several cases, images captured on in-
frared-sensitive emulsions were published alongside conventional photo-
graphs obtained using common orthochromatic or panchromatic emulsions

(i.e. those sensitive to the rays of the visible spectrum) (Fig. 5).
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Fig. 5: Medical infrared photography. (a) Photography of a patient’s skin and
vein structure: orthochromatic plate, and (b) infrared plate (from Déribéré
1948).

As such, attention was drawn to infrared’s ability to reveal aspects of the sen-
sitive world beyond the limitations of human vision. The history of infrared
is also intertwined with that of parapsychology — which studies psychic en-
ergy and mediumship in particular — and with the tradition of thought pho-
tography.[33] The connection between the vibrations that emit light as an
electromagnetic wave and the waves produced by brain activity already un-
derpinned the widespread chromomentalist theories of the visual culture of
the 19 century.[34] These theories focused on the idea that the body — par-
ticularly the brain — released invisible coloured vibrations and that the over-
all energy balance of the body depended on energy field unbalances created
by these vibrations. Based on this approach, light made it possible to control
the body’s energy balance thanks to practices and equipment whereby the
body serves as a transformer of radiation, converting the input into output.
Although parapsychological theories did not rely on any scientific evidence,
they continued to support therapeutic and visual practices even in more re-
cent times, especially in regard to thought photography. During the 1960s,
based on the link between the radiant energy of light and that of the body,
studies were conducted on the psychic properties of infrared or — more spe-
cifically — on the effect that infrared radiation could have on the psychic en-
ergy of the body. For instance, the French doctor Albert Leprince said that
projecting infrared radiation on some parts of the skull had a stimulating ef-
fect on brain functions like memory and creativity and a therapeutic function
to treat cerebral fatigue. A radio biometry device with a plaque attached to
the skull was also used to measure changes in brain waves (Fig. 6a). These
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waves were then photographed, producing strange cloud effects which sym-
bolised a way of recording thought as visible images: the so-called though-
tographies[35] (Fig. 6b). Infrared radiation is, therefore, used in psychic sci-
ences with two objectives: as radiation projected directly onto the body to
rebalance energy and, in the form of infrared film, to investigate phenomena
that would otherwise be invisible, like thought.
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Fig. 6: Experiments of radiobiometry and thoughtography by Doctor Albert
Leprince in France during the 1960s: (a) measuring apparatus and amplifying
device in contact with the subject through a frontal plaque; (b) thoughtography
n. 1, Evocation of the past (from Leprince 1967).

To summarise, one might say that infrared made it possible to map ‘the in-

visible’ in the sense that it allowed us to capture an invisible reality on film,
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be it a more detailed view of a landscape or the imaging of supposed brain-
waves — both serving to broaden human perception and cognitive capabili-
ties. This fascination with ‘mapping the invisible’ also gave rise to the infrared
aesthetic that would emerge in cinema and photography.

Tracking data

In the field of photography and cinema, there was therefore a keen, early
interest in the potential of infrared. As mentioned above, as of the 1930s,
when the earliest infrared-sensitive devices were introduced onto the market
by large companies like Agfa, Dupont, and Kodak, its applications were
opened up more widely in scientific, technological, and military fields, as well

as in entertainment[36] (Fig. 7).
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Fig. 7: Spectrograms of black and white photographic materials: panchromatic
emulsion (above), and infrared-sensitive emulsion (below) (from Clark 1946).

Infrared photography immediately proved useful in the military field for
various purposes which, in the decades that followed, went on to be devel-
oped through increasingly complex technology for night vision, air recon-
naissance, territory tracking, and missiles. Infrared was primarily used as a
tool to achieve extremely clear views, including at long distance, thanks to
radiation’s ability to penetrate through haze. These features proved particu-
larly useful during the Second World War, at a time when aerial photography
was the best-known method of mapping, discovering, and examining the en-
emy’s territory. Although conventional panchromatic film was typically used
for aerial reconnaissance (using a yellow or red filter to minimise the blue

haze), infrared photography nonetheless showed itself to be a necessary tool
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for two key tasks: haze penetration and camouflage detection. Kodak pro-
duced dedicated devices to meet the particular needs of aerial photography:
the Aerographic Super-XX Film, with high-speed panchromatic emulsion
and Aerographic Infrared Film, with a sensitivity range of 680-860 nm. The
unique potential of infrared emulsions was shown by Lieutenant Colonel Ste-
vens as of the 1930s, who used Kodak’s Infra-Red Aero Film to photograph
Mount Shasta in California from a distance of 331 miles and a height of
23,000 ft., from which it would have otherwise been almost invisible to the
naked eye. On the mission carried out on 11 November 1935 by the strato-
sphere balloon Explorer II on behalf of the National Geographic Society and
the US Army Air Corps, the best photographs proved to be those taken with
infrared from a height of over 72,000 ft., showing the clearest curvature of
the earth and the division between the troposphere and stratosphere[37] (Fig.
8).

Fig. 8: Infrared photograph from an elevation of 72,395 ft showing the curvature
of the earth and the division between the troposphere and the stratosphere
(from Clark 1946).

With regard to camouflage detection, the use of infrared served as a tool for
both direct observation and conventional photography. The previously used
method was based on the principle of ‘before and after’, whereby photo-
graphs taken at different times were examined through a stereoscope to iden-
tify differences. Infrared was particularly effective for exploring the simula-
tion effects of natural foliage and grass achieved with objects and surfaces
painted with the same colour: whilst the natural element and artificial ele-
ment produced the same grey tone in panchromatic photographs, in infrared
photography they differed radically. As explained by Walter Clark of Kodak
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Research Laboratories — one of the pioneers of infrared photography — when

camouflaged objects

are photographed in the normal manner on panchromatic plates or films, they
blend with the surroundings. It happens, however, that many common green paints,
which resemble natural chlorophyll visually or in an ordinary photograph, have a
very marked absorption in the infrared. They will, therefore, photograph as dark by
infrared.[38] (Fig. 9)

The Second World War saw the introduction of the first rudimentary night-
vision devices by the US Army (the so-called ‘sniper scope’ used on Iwo Jima)
and by the German army. However, these were rather unreliable and de-
pended on radiation in the visible spectrum. Infrared-based technologies
went on to be developed by the US Air Force to produce ‘fire-and-forget’
missiles (such as the ‘Sidewinder’ used in the Vietnam War), where increas-
ingly sophisticated infrared detectors were able to autonomously guide the
weapon to the target and ‘see’ at night and through smoke.[39] This would
give rise to a more radical disconnect between machine vision and human
vision, a process which was essentially supported by an increasingly sophis-
ticated ability to capture and digitally edit infrared radiations using techno-

logical devices.
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Fig. 9: Camouflage detection: (a) photograph of painted panel against a back-
ground of grass on panchromatic film, and (b) by infrared (from Clark 1946).

Starting as original tools to support scientific and technological practices, in-
frared images then began spreading into visual culture, transforming the
practices of monitoring bodies and territories into aesthetic forms that am-
bivalently combine captivating and disturbing elements. Thanks to their abil-
ity to push vision beyond the boundaries of human perception, infrared im-
ages were the focus of numerous experiments in film and photography that
engaged both amateurs and professionals. As it is not possible to provide an
exhaustive account here, we will limit ourselves to several examples relating
to the aspects discussed above.

In the film industry, the use of infrared film has never been a major prac-
tice, to the point where Barry Salt’s Film Style and Technology — the most well-
respected and documented study on the technological history of cinema —
makes no mention of it at all.[40] Between the 1930s and 60s (i.e. the period
of the black-and-white analogue infrared), there was a more widespread and
documented use of infrared film for the purpose of simulating night effects
when shooting in bright sunlight. This was made possible thanks to the ability
of infrared — compared to conventional film - to alter the image’s white,

black, and grey tones with certain technical adjustments. For instance, it was
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necessary to avoid leaves and grass, which — as pointed out above — photo-
graphed as white by infrared.[41] As such, the technique proved more suita-
ble for urban environments (as in Illegal Entry, 1949), while where trees were
present, it was necessary to soften the effect of the infrared by applying spray
paints[42] — a practise reminiscent of camouflage, albeit in an entirely differ-
ent context. Used in Hollywood as of 1925, the simulation of night scenes us-
ing infrared became a rather frequent practice between the late 1930s and
early 1940s.[43] Yet it was used to pursue a more expressive effect by director
John Ford and cinematographer Archie Stout for Fort Apache, which is also
the most renowned example of infrared being used in a black-and-white fea-
ture film.[44] The special Kodak film was used to emphasise a dramatic at-
mosphere through the sharp contrast between the white clouds and black sky,
without half-tones, as well as to achieve sharper shots of the landscapes that
were interspersed through the film (Fig. 10).
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Fig. 10 (a-d): The use of infrared stock in John Ford's Fort Apache (1948), cine-
matographer Archie Stout (video stills).

As shown by the first experiments in the military field, infrared enabled the
possibility of night vision, which also paved the way for various experiments
as of the 1930s. At Kodak’s offices, a group of people were photographed in
total darkness to test the capacity of the new infrared emulsions[45] (Fig. 11a).
As pointed out by Lew several decades later, this method may be especially
useful ‘for audience reaction recording, psychological studies, and insurance
and criminal investigation where subjects can be photographed without their
knowledge’.[46] A series of experiments conducted in the 1950s — together
with several film production houses — effectively tested the possibility of
filming the audience’s reactions during a screening in a dark hall, in order to
develop increasingly effective engagement strategies.[47] The destabilising
power of these surveillance-like techniques were at the heart of the Open
Score performance staged by the American artist Robert Rauschenberg in Oc-
tober 1966 in New York, as part of the 9 Evenings: Theatre and Engineering pro-
ject. At the end of the performance (with a tennis match between the artist
Frank Stella and Mimi Kanarek with sound and light effects), the hall darkens
and three giant screens show images of the spectators taken by an infrared
camera during the performance itself[48] (Fig. 11b). This served to demon-
strate to the audience how military surveillance techniques were employed

through a mode of perception that is independent from human vision.
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Fig. 11: Audience reactions: (a) infrared photograph made in 1945 on Kodak
Infrared Sheet Film during a lecture (from Clark 1946); (b) images of the specta-
tors taken by an infrared camera during the performance Open Score by Robert
Rauschenberg (1966) (video still from Open Score by Robert Rauschenberg, 9
Evenings: Theatre and Engineering, Barbro Schultz Lundestam, 2007).

PIEROTTI & RONETTI 209



NECSUS - EUROPEAN JOURNAL OF MEDIA STUDIES
Conclusions

To conclude, we have seen from a historical standpoint how infrared has sup-
ported technology, tools, and devices to map and monitor bodies and terri-
tories, broadening our cognitive and visual capacities. Infrared is used to ac-
cess and reveal a layer of reality that is inaccessible to human sensitivity and,
therefore, that serves as a mechanical extension of the human gaze. In this
regard, it has been used as a medium (even in the esoteric meaning of the
word) to extend and expand our sensory and mental faculties through the
mechanics of optical and photographic technology. These faculties paved the
way for the potential use of infrared technologies as tools to support military
devices, control systems, and rationalistic efficiency. On the other hand,
night vision — thanks to infrared technology — has become a recurring theme
in contemporary visual culture, which can be seen across the works of many
photographers, video artists, and filmmakers. Indeed, the vast number of
thrillers and war movies, shot from the 1990s onwards, served to make the
images obtained using these views more mainstream. Furthermore, infrared
technologies underpin the fascination with ‘the invisible’, which cuts across
modern and contemporary visual culture and which can still be seen through
particular uses of infrared, for example in photography (from artistic pho-
tography exhibited in museums to photography for wedding albums). In this
regard, they lie at the heart of the contemporary interaction between high
and low resolution and its archaeology: on one hand, they have created im-
ages with high or very high resolution, providing extensive informative and
emotional value, while on the other, they have provided compressed, poorly-
defined images dominated by darkness and the opposite side of low resolu-
tion.

Both of these aspects of infrared images — previously used in photog-
raphy by both amateurs and professionals — took on a new dimension as of
the 1960s, with the introduction of colour infrared film, which would go on
to support a psychedelic and hallucinatory aesthetic of false-colours used in
films, music videos, album covers, and magazines. With this further set of
practices we enter the second phase of the archaeology of infrared images,
where mapping the invisible and tracking data remain central issues, even
before being taken up by digital technology. In all of these examples, the pri-
mary objective is to obtain images that are able to go beyond the limitations
of vision — a mechanical perception of reality that introduces algorithms and

visual conversion systems for contemporary digital images.
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