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Abstract
The digitalization of photography has been ongoing for the past 20 years. We have progressed 

through hard resistance and modest acceptance, to the current state of total adoption of digitaliza-
tion. Despite this, digital photography is still mainly a simulation of analogue technology and tech-
nique. Theories and voices have however been raised through the years for a more holistic view of 
digital imaging, and the convergence of digital photography into the wider realm of digital image 
making, breaking the bond with its analogue past.

My thesis “The Digitalization of the Image – A Pixelated Future” is a survey into the metamor-
phosing essence of the photograph, an insight into its new digital aesthetics, a dive into social media 
and new ways of distribution, and a look at what the future holds in terms of augmented and virtual 
reality. All topics and fields of exploration that photographers and image makers of today should 
find essential and interesting in relation to their work. I have immersed myself in these questions 
through my own work and series of photographic and media art, which are also used extensively as 
examples and case studies in the thesis.

The main hypothesis is that photography as we knew it for the past 180 years is gone. Photography 
has been replaced by a generic, formless amoeba by the name of digital imaging. Secondly, the old 
aesthetic values of analogue photography have lost relevance when applied to digital images, and 
should be discarded in favour of the inherent aesthetic values of digital images. Third, social media 
and consumer generated images distributed through networks have become the dominant form of 
visual images consumed and created, arguing for a rekindled need of media education.

Theoretically the work is balanced with writings on photography and its nature from various
sources. We have classic text by Susan Sontag, Roland Barthes and Walter Benjamin, opposed by 
theoreticians on digital imaging, Charlie Gere, Fred Ritchin and W. J. Mitchell. Just to name a few 
of the voices who come to bear in the thesis. Relevant material is presented in an open dialogue with 
my own views and findings on the various topics of the thesis.

The findings and conclusions, as well as some questions left open in wait for future developments 
in the field of digital imaging, have all grown to fruition during my personal explorations into digital 
imaging. An exploration that has spanned nearly two decades, centring around both still and film 
production, and extensive theoretical research.

It can be concluded, that digital imaging is on the verge of replacing the old concepts of analogue 
photography brought over to digital photography, with new a more universal once. A blurring of 
boundaries between still and moving images has already happened, both with technology and prac-
tice. Social media and new distribution channels provided by the Internet have disrupted the old 
structures of traditional media. Consumers have become both producers of visual content and the 
largest distributors of it. We are already living in the future, even if we stubbornly cling to the past 
and try to simulate it with new technology. Reality as we know it will change with an ever-increasing
pace, taking soon the step over to augmented and virtual reality. Current and future image makers 
should consider what it really means to create images in a digital universe, and take steps in order 
to stay on top of changes and guide the direction of trends and progress. 
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Tiivistelmä
Valokuvan digitalisaatio on ollut käynnissä viimeiset 20 vuotta. Olemme edenneet vahvasta vas-

tarinnasta ja maltillisesta hyväksynnästä nykytilanteeseen, jossa digitaalisuus on integroitunut ko-
konaisvaltaisesti yhteiskuntaan. Tästä riippumatta digitalinen valokuvaus on yhä pääosin analogi-
sen teknologian ja tekniikan simulaatiota. – Puheenvuoroja ja teorioita kokonaisvaltaisen digitali-
sen kuvantamisen puolesta on kuitenkin kuultu vuosia; digitaalisen valokuvauksen yhtyminen digi-
taalisen kuvan tekemisen laajempaan kenttään odottaa vain pesäeron tekemistä valokuvan analogi-
seen menneisyyteen.

Opinnäyte, “The Digitalization of the Image – A Pixelated Future”, on katsaus valokuvan meta-
morfoosin läpikäyvään olemukseen, sen uuteen digitaliseen estetiikkaan ja sukellus sosiaaliseen
mediaan ja uusiin levityskanaviin sekä tulevaisuuden lupauksiin lisätyn todellisuuden ja virtuaali-
sen todellisuuden muodoissa. Nämä ovat kaikki aihepiirejä ja tutkimusaiheita, joiden tulisi kiinnos-
taa ja olla relevantteja nykyvalokuvaajille ja kuvantekijöille heidän työssään. Tässä opinnäytteessä 
näitä kysymyksiä käsitellään tekijänsä töiden ja valokuva- ja mediataidesarjojen kautta, ja teoksia 
käytetään myös laajasti esimerkkeinä ja tutkimuskohteina tässä opinnäytteessä. 

Päähypoteesi on, että viimeisen 180 vuoden aikana meille tutuksi tullut valokuvan muoto on ka-
donnut. Valokuvan on syrjäyttänyt geneerinen, muodoton ameba, nimeltään digitaalinen kuvanta-
minen. Toiseksi, analogisen valokuvan esteettiset arvot ovat menettäneet merkityksensä, kun niitä
sovelletaan digitaalisiin kuviin, ja ne tulisi syrjäyttää digitaalisille kuville ominaisilla esteettisillä ar-
voilla. Kolmanneksi, sosiaalinen media ja kuluttajalähtöisten kuvien levitys verkkojen kautta on 
muodostunut visuaalisten kuvien dominoivaksi muodoksi, mikä puhuu mediakasvatuksen kohon-
neen tarpeen puolesta.

Työssä perinteisiä valokuvaan liittyviä tekstejä edustavat Susan Sontag, Roland Barthes ja Walter 
Benjamin. Toisenlaisia ääni tuovat muun muassa digitaaliset teoreetikot Charlie Gere, Fred Ritchin 
ja W. J. Mitchell. Aineisto esitetään dialogissa kirjoittajan omien näkemysten ja löydösten kanssa.

Havainnot ja johtopäätelmät ovat kaikki syntyneet opinnäytteen tekijän digitalisen kuvantamisen 
tutkimuksen kautta. Tutkimukset ovat jatkuneet lähes kaksi vuosikymmentä ja keskittyneet sekä 
still- että liikkuvaan kuvaan sekä laajaan teoreettiseen pohdintaan.

Johtopäätös on, että digitaalisen kuvantamisen universaalit käsitteet ovat syrjäyttämässä digitaa-
lisessa valokuvauksessa vallinneet vanhat ja analogisesta valokuvasta tuodut käsitteet. Stillkuvan ja 
liikkuvan kuvan välisten rajojen hämärtyminen on jo tapahtunut sekä teknologiassa että käytän-
nössä. Sosiaalinen media ja internetin uudet levityskanavat ovat vavisuttaneet perinteisten medioi-
den rakenteita. Kuluttajista on muodostunut sekä visuaalisen kuvan tuottajia että sen suurimpia 
jakelijoita. Elämme jo tulevaisuudessa, vaikka epätoivoisesti koitammekin roikkua menneisyydessä 
ja simuloida sitä uudella teknologialla. Tuntemamme todellisuus tulee muuttumaan yhä nopeutu-
valla tahdilla siirtyen kohta lisätyn- ja virtuaalisen todellisuuden puolelle. Nykyisten ja tulevaisuu-
den kuvantekijöiden tulisi tarkkaan miettiä, mitä kuvien luominen digitalisessa universumissa tar-
koittaa, jotta he pystyvät varautumaan muutoksiin ja vaikuttamaan tulevien trendien ja kehityksen 
suuntaan.
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INTRODUCTION
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The world of the future will be dominated by digital culture. All existing pockets 

of struggle in favour of analogue nostalgia will fail and be utterly marginalized. 

Future image creators and photographers will never have known a time without 

digital images. For them analogue photography will be a side note in history books 

and a source for inspirational material – comparable to surrealism, the renais-

sance, art deco, cubism and other forms of obsolete ways of expression. Most of 

the world’s population will never have seen, touched or used a film camera or film, 

darkrooms will become places of myth. This is the path we have been travelling for 

the past twenty years, and it has come time to expand our understanding of this 

digital universe we live in. For those who see the digital as comprising of a markedly 

different environment than the analogue, then what we are currently observing is 

no less than a revolution (Ritchin, 2009: 20).

What has happened with the photograph and its essence through the shift from 

analogue to digital? What defines a photograph in this new digital age, and how has 

the photograph been transformed? What has become of its physicality? Does the 

photograph still function under the same laws and rules of aesthetics, created over 

centuries? These are questions I will try to answer in this master’s thesis. Fields 

for this exploration include the origin of photography and digital culture, the 

nature of the photograph and its aesthetic values, photography’s current place 

and function in society and culture, and the future of the photograph and digital 

imaging. I will also shed light on the theoretical dialogue through my own artist 

work.

The main working hypothesis is that photography has evolved from its 

analogue roots into a new and dispersed entity called digital imaging. In other 

words, photography as we knew it in the past, is dead. Digital culture has come 

and swept it up in a hurricane of binary code and social media postings.
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The Renaissance brought with it a few important inventions for the arts: the linear 

perspective and oil paint. The use of perspective in painting originated from Italy and 

the city of Florence during the 15th century. In times prior to the use of linear 

perspective art had had the status of a craft and it was done by skilled craftsmen, 

who were not much different from carpenters, blacksmiths, weavers and other 

manual labourers. The social status of these craftsmen was relatively low, and their 

wages accordingly poor. They usually created commissioned work, and were 

simply skilled workers for hire. Modern notions of these craftsmen as creative 

artist, driven by divine inspiration, is a romanticized cotton cloud vision.

The change that linear perspective heralded was that of science. Painting was 

finally able to quantify itself into tangible principles, based on geometrics and 

mathematics. Through linear perspective it was possible to construct representations 

of the visible, and these methods could be reproduced by means of art.

The 18th century Enlightenment came equipped with the Age of Reason. Realism 

started to conquer ground from traditional subject matter, and content shifted 

from the ideal towards representing things as they are. Depiction of light and 

colour, the human figure and nature, lost some of the symbolic, romantic and 

idealistic traits of previous centuries. Natural sciences substituted religion as the 

centre of the universe. Pure landscapes and city views started to appear, attempting 

to render the vistas before the artist as they manifested themselves on observation. 

Art was turning into a commodity, but it was still lacking in objectivity.

The introduction of photography in the early 19th century proved to be 

revolutionary for scientific documentation, and for the new directions art was able 

to explore. Plastic arts became freed from the need of objective and realistic 

representation of reality and could now turn towards abstraction and impressionism. 

Traditional painted portraiture was quickly substituted by photography and made 

portraiture accessible to the general public. One-off daguerreotypes paved the way 

for reproducible and affordable carte de visite portraits. Photography was also 

considered science; a technical apparatus with a chemical process that replicated 

reality in an objective manner. A fact that gave rise to such nicknames as the 
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pencil of nature, and photogenic or automated drawing. Photography was, and still is 

divided into four main categories; scientific applications, domestic/recreational 

photography (the family album), commercial (fashion and advertising), and art.

The history of photography is short compared to other means of pictorial 

representation. It is but a shooting star compared to the Venus of Willendorf, 

a limestone artefact dated to around 30.000-25.000 b.c., or paintings and drawings 

in the caves of Lascaux, about 16.000-14.000 b.c. (Honour & Fleming, 2006: 34). 

The photograph was invented by Daguerre in 1839, almost 180 years ago (Fritzot, 

1998: 23). A few years earlier Charles Babbage designed the Analytical Engine, the 

first machine that performed mathematical operations on information and 

instructions fed into its memory (Wolf, 2010: 24). It was the first sign of our digital 

future. Other events relevant to the history of computing were the invention of 

the telegraph and Morse code (a primitive precursor of binary code), the design of the 

first keyboard (initially for the typewriter), and the invention of the telephone by 

Alexander Graham Bell in 1876 (Wands, 2006: 20). Early photography processes were 

slow, complicated and cumbersome, and a real breakthrough in accessibility didn’t 

occur until 1901, when kodak introduced the 120 roll film for their brownie no. 2 

camera (Lynch-Jont & Perkins, 2008: 4). This enabled the recording of everyday life 

in an inexpensive, easy and fast way. The first digital images were sent in the 1930s, 

when so-called Bartlane system images were sent under the Atlantic on undersea 

cables (Makkonen, 2010: 194). The real revolution in photography didn’t occur until 

the early 21st century, when digital cameras became ubiquitous and incorporated 

in every cell phone, computer and portable device. Fred Ritchin places the birth of 

the digital era in photography at 1982, the year when national geographic 

digitaly manipulated their cover photo and moved the pyramids of Giza to get a 

better composition (Ritchin, 2009: 27). Photography has advanced from a technology 

of the few and privileged, to a state were cameras are trust upon us as bi-products 

of another technological purchase. Billions of people walk around with cameras in 

their pockets, capable of capturing hundreds, if not thousands of images, that are 

instantaneously sharable with others. 



Altar in a Baroque Church (1880-90) 
by Adolph Menzel. Example of the
use of linear perspective in painting.
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This explosive increase in cameras and the emergence of high-speed global 

networking infrastructure, has created a situation where the number of images 

shared with known and unknown parties has exponentially multiplied year by 

year. Only a few decades back in history, images needed to be developed, printed, 

mailed, faxed, scanned, and distributed. Just to show your vacation pictures to your 

grandparents. A process that in its fastest and most immediate way took minutes 

(instant photography), and in its broadest reach could take several days, depending on 

the technology (newspapers and television). Now it’s possible to share an image 

with everyone connected to the Internet in real-time. We are already living in the 

future, but what are these images, these photographs, that we create and share in 

unmeasurable quantities?
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2.1
CAPTURING LIGHT
To produce a photograph, we need two things, light, and a photosensitive medium 

capable of registering variations in the intensity of light and keeping that information 

intact. We need to be able to capture the trace left behind by the passing of light.

What is light? By definition it is electromagnetic energy, in the form of 

wavelengths and radiation ranging from approximately 380nm to 720nm, where 

different wavelengths produce different colours, also known as visible light 

perceived by the human eye (Lynch-Jont & Perkins, 2008: 64). In extension, it has 

both mass and energy, particles and a wave pattern, and includes all types 

of electromagnetic radiation from cosmic rays to audio waves (Brown, 1996: 7). Light 

is not only limited to what we can physically see, and should be expanded to 

encompass everything that we can register with technical assistance.

Light consists of photons and displays a dual nature of both wave and particle. 

Light visible to human eyes is only a narrow spectrum of all the wavelengths found 

in electromagnetic radiation encountered in nature. Human eyes can see light 

between 380nm (violet) and 760nm (deep red). Visible light is preceded in the lower 

spectrum by infrared light, and followed in the upper spectrum by ultraviolet light 

(uv). Even if we can’t see infrared or uv-light with the naked eye, we can still record 

it with the help ir-cameras and through infrared and uv photography. 

Visible light is processed by the brain, and converted into visual information 

in the primary visual cortex. Because of the adaptive quality of the human brain we 

perceive almost any light source as emitting white light, even if it doesn’t. This 

visible light is what we want to be able to record, and this need has been the 

reason for all the technological progress and innovation in photosensitive medi-

ums. These photosensitive mediums have gone through several iterations through 

the years, from daguerreotype plates, paper and glass negatives, nitrate, celluloid 

and acetate films to diverse types of digital sensors. The means for capturing 
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images based on electromagnetic radiation is now almost limitless. The following 

list of fields of photography from the 1970s gives a scope of what digital imaging 

has only expanded on in recent years.

  Aerophotography, aerial photography
 Astrophotography
 Candid photography
 Chromophotogrpahy
 Chronophotography
 Cinematography
 Cinephotomicrography
 Cystophotogrpahy
 Heliophotography
 Infrared photography
 Macrophotography
 Microphotography
 Miniature photography
 Phonophotography
 Photogrammetry
 Photomicrography
 Photospectroheliography
 Phototopography
 Phototypography
 Phototypy
 Pyrophotography
 Radiography
 Radiophotography
 Sculptography
 Skiagraphy
 Spectroheliography
 Spectrophotography
 Stroboscopic photography
 Telephotography
 Uranophotography
 X-ray photography

  -from Roget’s International Thesaurus, Third Edition (Sontag. 1977: 205)
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The photographic process intends to produce a visible/physical image 

corresponding to the spectrum of visible light, the process needs to be either 

analogue or digital, and use some kind of optical means for capturing the light. 

At this point we can conclude that several analogue processes exist, and since the 

late 1990s the analogue process has been replaced almost completely by its digital 

counterpart. Photography has always been a technology driven industry, and 

science has always come before artistic aspirations in the field of photography. 

The reason photography has advanced so far technically is tightly bound with 

industrialization and the workings of our capitalist market economy. Since about 

1975, a high-dollar market for photographs has existed. In it, the rules of the old 

market for works of art apply: colour sells for more than black and white; larger 

costs more than smaller; rarer brings a better price. So talented photographers 

began to work in colour, make large prints, and print in limited, numbered editions. 

(Thompson, 2013: 23)

Photography has gone through several different stages, heliography, 

daguerreotype, cyanotype, glass plates, celluloid, acetate, and negative during its 

history, but the interesting fact is that all these methods are still available today. 

The same can’t be said about other fields of science, where new information and 

technology often makes old information obsolete.

Each advancement in photography has increased our knowledge of the field, 

but it has at the same time given rise to a deeply rooted conflict, namely digital 

versus analogue. I’m now making the assumption, that there exists some kind of 

difference between the old analogue, and current digital photography method. 

I’m claiming that something in the essence of the photograph is at a flux, 

in movement, building up distance to its analogue past, as we enter an era of 

digitalized image making.
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2.2 
FROM ANALOGUE TO DIGITAL
What changes in the image production process when we switch from analogue to 

digital? The change is in the medium itself. We move from a chemical process to 

one based on pure mathematics. The acetate is replaced by a sensor, the actual base 

for the image becomes non-existent, and its physical form transforms into a binary 

state. In a deconstructed sense, it’s fair to say that the digital image only exists as a 

series of zeros and ones, which represent a 2d x/y coordinate grid, where each 

coordinate represents a single pixel in the image. In short, there is no image in the 

digital space, unless we have software that can interpret the binary code it consists of. 

If the digital image only exists in a binary form, then it must be possible to 

produce images purely from binary data. In other words, we can create images 

without conventional photography equipment, like cameras, darkrooms, film, 

etc. All we need is a computer and suitable software that can produce the 

required 2d grid that represents an image. 

This is a radical simplification, as there is of course more data in the image 

file than just the coordinates in the x/y grid. Each coordinate in the grid has an 

assigned red, green and blue value (in the case of a rgb based colour space) and 

these values can range from only 2, to several thousand, depending on the 

bit depth of the image in question. The bit depth can in a sense be compared to 

the latitude or dynamic range of a traditional analogue film image. The more 

bits, the more brightness values can be reproduced. In a way, the actual pixel 

image can be compared to a microscopic mosaic, made of single colour tiles 

arranged into a pattern that resembles an actual representation of reality. Artist 

Jeffrey Thompson’s 2013 project Every Possible Photograph tries to literally create 

every possible photograph in existence. Images are created by a computer in a 

low resolution and with only eight colours. The first image in the project was 

Niepce’s 1826 view from a window. A computer generates between 200 to 300 



Installation view of
Jeffrey Thompson’s work
Every Possible Photograph (2013)
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images every second 24 hours a day. This might sound like a lot, but it is 

estimated that our Sun will have been destroyed and the Universe will have 

ceased existing before the project is even close to completion. Almost all 

images created by the computer will look like digital noise of random pixels, 

but theoretically, at one point in time there will also be images of everything, 

even you and me.

But how has the actual image creation process changed?

In an analogue process, we would have needed the following stages to 

create a still image. The actual recording of the image on a light sensitive 

medium (film). For this we would have needed a camera, and an optical lens to 

project the scene onto the film. 

Then the film would have needed to be developed, either at a film lab or by 

ourselves. Depending on the actual type of film used, we would have needed 

to go through several different stages developing, bleaching, fixing, rinsing, 

drying, cutting, etc.

Next, we would have needed to examine the different film frames with a 

loupe on a light table and decide which frame we want to produce as a print. 

The printing process required us to either take the film to a laboratory, or make 

the print ourselves. If we opted for the later alternative, then we would have 

needed access to a darkroom. The printmaking process can be summarized as 

follows: setting up the projector, deciding on the size of the image, framing, 

making test prints to determine the right colour balance for the print, developing 

all of the test pieces and examining them, and finally exposing and developing 

the final print of the image.

How does the process change when we switch from analogue to digital? In 

a conventional workflow implemented to a digital process, not much changes 

when it comes to capturing; as more or less the same equipment is used, but 

the actual film is substituted with an image sensor and a memory card. The 

complete film developing process is cut from the workflow and we can directly 

start working on the images and make our selections. After adjustments to the 
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image we can print it, for this we can either send the image to a film lab, take it 

to a lab ourselves on storage media, or print it ourselves with a photo printer. The 

digital process is more streamlined and faster pipeline, in which we can shoot, 

edit and publish material in a few hours, or even minutes – something that was 

not remotely possible with an analogue process. 

Compared to analogue digital does present us with some reliability issues 

since everything in a digital process needs electricity, no electricity, no images. 

Reliability is also an issue when it comes to file format support in the present 

and in the future. What guaranties do we have that images shot today can be 

accessed in ten years? Storage is also a question; will we have anything that is 

capable of playing back the storage mediums of today in ten years’ time? 

Neither of these issues exist with film, as high quality materials with the correct 

processing guarantee decades of storage life, and we can still access negatives a 

hundred years old with today’s equipment. 

The digital process gives us the following benefits; we get images faster, 

we save money that we would have needed to spend on film and developing, 

we get instant feedback, we have more flexibility in post-production, and we 

are able to distribute images more flexibly. Negatives are expensive equipment 

whit a short lifespan, and possibly serious compatibility and storage issues that 

need to be resolved in a satisfactory fashion in the near future.

Furthermore, the term photography consists of two parts, the Greek phos 

(light) and graphê (drawing), and could be directly translated as drawing with 

light. The analogue process relies on gathering, projecting and excluding light 

at all different stages of the process in order to produce the final photograph. 

The digital process only uses light at the very beginning, when light hits the 

surface of the sensor. After this, light is of no relevance. Could it be that the 

digital process is a more direct way of registering light? And could it be argued 

that the digital process is more like our eyes, with pupil, iris, lens, retina, and 

receptors gathering the light and transforming it into information processed by 

the brain. Light is only needed to generate information, not to process it, just 
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like in the digital process. Similarly, to our eyes the digital sensor is also capable 

of continuous processing of information, something that an analogue method 

is not capable of.

What does this paradigm shift in photography imply? Is there a digital 

impact on the way we work and think? Paul Valéry wrote in his Pièces sur l’art 

in 1928 that in all the arts there is a physical component which cannot remain 

unaffected by our modern knowledge and power (Benjamin, 1969: 217). I would 

say that the camera has definitely had its physical components ripped out and 

replaced by modern knowledge and thus cannot stay unaffected. The digital 

process shares the only similarity with the analogue process in the way a ba-

sic camera works. In the digital process the photosensitive material has been 

replaced by the sensor that converts the electromagnetic energy information 

hitting it into binary form, zeros and ones. The similarity ended when the light 

passed through the shutter.

Digital simulation of analogue
 aesthetics in an all digital workflow.
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3.   
THE NATURE 
OF THE
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What would you say if you were confronted with the need to explain a photograph 

without physically being able to show one? According to Roland Barthes you 

cannot penetrate, cannot reach into the photograph. You can only sweep it with 

your glance, like a smooth surface. The photograph is flat, platitudinous in the 

true sense of the word, which is what you must acknowledge. (Barthes, 1982: 106) 

We can begin by stating some formal facts about a photographs appearance – it 

consists of a two-dimensional flat surface, containing an image, that represents a 

specific moment in time and space. 

John Szarkowski points out that photographs are not instantaneous; they 

are either longer or shorter time exposures. The distinct piece of time they 

show is always the present, the period in which they are made, which is unlike 

other pictorial representations. (la Grange, 2007: 18) Barthes claims that what 

the photograph reproduces to infinity, has occurred only once: the Photograph 

mechanically repeats what could never be repeated existentially (Barthes, 

1982: 4). In this light, the photograph can be seen as a representation of escapism, 

an existential moment in time, that has been captured on the flat surface of an 

object/relic, in order for us the be able to re-live and re-visit that moment and 

its emotions, after the actual instance has long gone passed.

Furthermore, one could explain that the image itself, and its appearance, 

is the result of a technological apparatus built on the laws of physics. The type 

of camera, shutter speed, aperture, film/sensor, and other technical attributes, 

have all affected how the outer appearance of the photograph turned out. 

Now we are complicating things; after all, we cannot account for all variables 

in our definition. What we need to do is to find a common nominator for all 

the different photographic processes. I will simply define the photograph as a 

two-dimensional flat image-object that is reproducible. 

Fundamentally and essentially, a photograph is always a reproduction of 

reality, and as reproduction lies in its nature, it needs to be open to its own 

reproducibility. Here we talk about reality in a metaphysical sense, reality 

consisting of atoms, wavelengths, radiation and particles yet unknown to us, 
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a reality, when infinitely magnified, reveals to us the absence of matter, 

the unseen void of space, and the gaps between neutrons and protons. A 

photograph is not only a trace of the present and of our surrounding reality, 

but it can also be a way of capturing the absence of reality. It speaks to us of 

control over light and time. The photograph not only signals a different 

relationship to and over nature, it speaks very much to a sense of power in the 

way we seek to order and construct the world around us. (Clarke, 1997: 11) In 

a photograph there has to exist something that leaves a trace. But is it still 

a photograph, even if there is no trace on it? Mika Elo raises an interesting 

question when asking if the image on the focusing screen, or on the surface of 

the image sensor or film base, is already a photograph in itself. In fact, during 

the end of the 19th century physiologists found that a protein in the human 

eye called rhodopsin is capable of retaining an image for several hours after 

a person’s death. scotland yard  even tried to identify Jack the Ripper  by 

photographing the eyes of his victims. (Elo, 2005: 44, 242-43) Could this after 

image be considered a photograph in an extended context?

Directing a camera towards a bright light source results in a white surface. 

The image could be discarded as overexposed and as a technical failure. On the 

other hand, it could also be seen as a representation and trace of pure information, 

an overload of reality on a single two-dimensional surface. An example of this 

are Hiroshi Sugimoto’s images of movie theatres, taken during screenings, and 

resulting in totally white screens, where the camera has recorded the entire 

duration of a movie onto one single photograph. A completely black image 

taken in the total absence of light can in the same way be seen as the opposite 

of the white image, as a representation of the absence of information, of 

nothingness, the void.

Photography is not bound by any obligations to reality; like any other art, 

it is a set of resources which can be put to a variety of uses, and out of which a 

style can be forged (Scott, 1999: 22). Considering this, we are able to define the 

photograph as a medium capable of showing us everything, nothing,  and all 
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in between, but it is always and fundamentally anchored to reality, it has no 

escape from it. The eye of the camera sees an alternative, parallel, or imbricated 

reality to which we must accustom ourselves to, for the camera is the eye of 

modern technology, and this eye we must adopt if we are not to become 

the illiterate of the twentieth century (Scott, 1999: 19). I must insist that 

photography can go beyond reality, as it touches onto places we have yet to 

encounter. Is there any other medium, that can show us what lies beyond our 

own galaxy, light-years away?

How should we continue in defining the photograph? Can we add 

anything to its physical appearance and attributes? Should we take an even 

deeper metaphysical view on the matter? Fortunately, Henri van Lier has 

already done this in his Philosophy of Photography, and we can expand on this.

Van Lier starts his definition by using a physical aspect of the photograph, 

it being a result of a photonic imprint on a photosensitive surface. An indexical 

relationship between the light reflected from a surface leaving a trace on the 

image. He goes on to define the location/relationship between the source and 

residue on the photosensitive surface. The source is located in front of the 

photographic device, in a depth of field, and thus creates a first abstraction. 

The source is defined on a specific plane, this being the focal plane, or focal 

point of the depth of field. This is the area with the highest amount of 

differentiation on the film/image surface. The focal plane also creates the 

second abstraction of the image. Radiating in all directions from the focal 

point we start to have less and less differentiation as we travel further away. 

This plane of high differentiation is what defines subject, or representation of 

the photograph. Van Lier argues that whatever external spectacle the image 

represents, it can only do this in a very abstract fashion. He also defines 

boundaries for the image, but even more interesting is his definition of dating 

the image. According to van Lier, you can date a photographic imprint close to 

a billionth of a second. The arrival of the last photon would mark the 

completion of the creation. (van Lier, 2007: 14-15)
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The first problem in van Lier’s definition is the concept of depth of field 

and how he applies it. Depth of field is a construct of the photographic 

process. As it is impossible to focus a lens on more than a single point, and only 

this single point can be sharp (have the highest amount of definition), then 

we need to have a concept for defining the less defined areas of the image, or 

rather, the inability of the lens to focus on everything. This inability results in 

the concept of an artificial depth of field. It should be noted that some technical 

applications can bypass this limitation, for example light field cameras that 

record every ray/photon separately. What van Lier mistakenly calls a depth of 

field is in fact a point in space. We should rather define this part as having a 

point in space, in front of the photographic device that we focus on, this point 

being equal to the point of focus or focal plane. It is from this point that all the 

photons recorded/imprinted radiate towards the device.

Van Lier’s definition of the imprint as a mere abstraction of the point in 

space recorded is also somewhat faulty. Unarguably a photographic imprint is 

an abstraction of reality (what is reality?), but calling it very abstract is quite 

farfetched. Van Lier offers at this point no definition or comparison of the 

degree of abstraction. Is a photographic imprint more or less abstract, than 

a memory of the same scene? Or would a memory of an imprint of a scene be 

even more abstracted? I would argue that a photographic imprint can be 

considerably less abstract than anything human perception can record and 

store in our memory. I can agree that a photographic imprint is an abstraction, 

but not on the degree of abstraction van Lier attributes to it, or lack of 

definition he presents.

The last problem is the concept of time and dating of the photographic 

imprint. Van Lier throws out a definition, that imprints can be dated to a 

billionth of a second, but he gives us no proof or method for doing this. It is a 

claim that can’t be accepted at only its face value. How do we define the last 

photon? How do we get down to a billionth of a second if our shutter speed 

does not surpass 1/10000th of a second? It could be argued that shutter 
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movement cuts of certain parts of the imprint before other parts are done 

exposing, and in this way we do have earlier and later photons on an imprint. 

But this can also be bypassed by controlling the flow of photons through the 

light source. Through physics it might be possible to validate van Lier’s claims 

to some degree, but in his current statement they are ungrounded. And most 

questionable is his argument that photographic imprints lack the ability to 

record/represent movement and duration. What else than duration is the 

interval between the first photon hitting the surface and the last? This process 

could endure for more than a year in some cases; what would the billionth of a 

second dating the imprint be in this case? The widespread introduction and use 

of digital imaging in the past decade further undermines using time stamping 

as a defining criterion for a photographic imprint. With the digital evolution, 

we have to question the whole concept of photography. What is the medium, 

can photographs be created purely artificially, and if they can, then are they 

still photographs? We currently need to look for totally new definitions for the 

digital image, and forget what we know and think about the analogue.
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3.1 
DIGITAL HEGEMONY
The photographic community works in many ways like a religion: We have the 

church of analogue that consists of splintered sects preaching the godliness of 

35mm, medium format and large format film. We have the purists and conservatives 

who see everything in black and white, opposed by the decadents singing the 

praise of colour and super saturation. We got depth of fielders fighting the 

shallow focusers. And on top of all, we have the latest and greatest of all religions, 

the house of digital, marching forth with the power of a pixel inquisition, laying 

waste to the past and converting new souls to their cause. In the middle of all this 

religious warfare we find the liberal atheist, who does not care about the politics of 

technology, but only for the photograph itself, be it from any medium what so ever. 

I like to think of myself as something of a converted atheist, one who doesn’t care 

what he is wielding, as long as its capable of that basic need for the photographic 

medium, the capacity to register electromagnetic energy.

Frank van Riper claims that the shortcuts offered by automated cameras 

and digital photography in general, though beneficial to all of us at certain 

times, really do nothing to teach us what makes a good picture. That hasn’t 

changed, and likely never will change, even if some genius comes up with a way 

to think images onto a disk. (van Riper, 2002: 39) I would like to disagree with 

him, and point to the fact that the complete aesthetics of photography are in a 

state of change as a result of digitalization. There is a very real difference in how 

photographs come into existence when we change from analogue to digital. In 

an analogue process images are produced when electromagnetic energy hits a 

photosensitive surface, resulting in a photochemical reaction producing a trace 

of the different intensities of energy in different areas of the surface. A digital 

process uses photoelectricity in capturing the information of how much elec-

tromagnetic energy hits each separate receptor on the surface of the sensor. All 
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photographic methods before digital were based on photochemical principles. 

The digital process is not based on chemistry, it is electronic. And as such it is 

fundamentally different. What now binds together analogue and digital 

photography is not a continuity in historical advancements, but the platonic 

idea, of the two-dimensional surface representing a photograph.

The deepest impact and biggest concern brought forth by digitalization is 

the absence of physicality. In a digitalized world machines are becoming more 

and more ubiquitous, computers work as mere reference points for access into 

global networks, cloud computing and dispersed storage hides the location of 

where processing is happening and data is actually stored. By looking at 

modern technology, it is getting harder and harder to decipher their function 

based on outer criteria, if we break them apart it gets incomprehensible, the 

function of computing is becoming invisible (Gere, 2002: 197). With standardized 

series of digitized numbers, any medium can be translated into any other. With 

numbers, anything goes. Modulation, transformation, synchronization: delay, 

storage, transposition: scrambling, scanning, mapping – a total media link on a 

digital base will erase the very concept of medium. (Kittler, 1999: 1-2) The dominant 

medium will be digital, all else becomes peripheral. In an analogue world, we 

always have a physical, tactile object that directly relates to the photographic 

process. In a digital world, we replace the need of physicality with mathematics. 

The photograph does not need to exist in the physical realm, it can be contained 

in binary form from the moment it was registered, all the way to the moment 

it is electronically presented on a screen. It can be viewed, shared, presented, 

manipulated, and copied without ever existing in the same sense as a traditional 

photograph did. We have just lost the two-dimensional flat surface of our 

previous definition.

The photograph has ceased to exist as we used to know it. It is no longer 

a dictionary definition of light registered on a photo-sensitized surface, or a 

question of process and other auxiliary things. It is a question of when, and not 

where. The photograph and its essence lays once again in the moment, at the 
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precise instant when light is registered and information obtained. That is the 

photograph, the trace left behind, be it physical or digital, it does not matter. 

What counts is the fact that something was captured, and that it can be reproduced.

The current generation of digital imaging devices are simulations of the 

analogue process. We are mentally stuck in the analogue workings of the old 

photograph. Humans are masters of simulation and replicating phenomena in 

our surroundings. All photography technology started as a simulation of the 

workings of our eyes, and a need to capture what we see. A camera is an analogy 

for the eye, and the basic functionality is based on our physiology. When digital 

technology started appearing we fell back on traditions of simulation. 

Digitalization was seen as something that needed to be incorporated into the 

old, not as something that was replacing the old. We have built all digital cameras 

to simulate the workings of their analogue counterparts. But as shown, digital 

imaging is separate from analogue, and by subjecting it to the old rules, we are 

not realizing its true potential. Whit digital we have possibilities never before 

seen. All we need to do is stop simulating the old, and make a decisive shift 

to the new. This need for simulation explains in part the resistance to change 

found in camera designers and manufacturers, their need to still incorporate 

optics – new technology adapts to conventions, not the other way around 

(Sutton, 2010: 57). The basis for the lens and optics lay in Chinese and Byzantine 

art, where the principle for the central perspective was already know. With the 

aid of computers, we can finally free photography from the limitations of this 

central perspective. (Whitlock, 2011: 64) Fortunately, there are already forces at 

work, forces that will hopefully unleash the true potential of digital imaging 

and photography. An example would be light-field cameras that have been in 

development for some years, the camera manufacturer lytro even bought some 

consumer models to the market. A light-field device records the information of 

every separate ray of light. This technology makes away with aperture, depth 

of field and focusing. All these parameters can be adjusted after the light-field 

image is captured. Unfortunately, the technology is not quite mature yet, 



1st Generation Lytro light-field
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resolutions are low and lytro recently pulled its cameras from market due to 

low demand. But it is the future, and the way we record images is bound to 

change in a radical maner in the next decades.

Susan Sontag writes that the powers of photography have in effect 

de-Platonized our understanding of reality, making it less and less plausible 

to reflect upon our experience according to the distinction between images 

and things, between copies and originals. It suited Plato’s derogatory attitude 

toward images to liken them to shadows-transitory, minimally informative, 

immaterial, impotent co-presences of the real things which cast them. But 

the force of photographic images comes from their being material realities in 

their own right, richly informative deposits left in the wake of whatever emitted 

them, potent means for turning the tables on reality – for turning it into shadows. 

Images are more real than anyone could have supposed. This is because they 

are an unlimited resource in themselves, producing copy after copy after copy, 

and not exhaustible by consumerism. (Sontag, 1977: 179-80)

The digital age has freed us from the physical copy, at least theoretically. 

This implies a dual nature the image obtained at the moment light was converted 

into binary form. The digital image is both the original and the copy. When the 

image exists as binary numbers, there is no distinction between a copy and an 

original as they are identical down to a single bit. The same image can be 

distributed and copied infinitely without affecting it in any way. Can we point 

out the original, if we are faced with an infinite number of the same photograph, 

all identical? And what if we destroy the original, and only keep copies? Brett 

Weston dramatized the issue by burning his negatives on his eightieth birthday 

– declaring that only he could print them in the way that he intended, and that 

he didn’t want somebody else to make prints after his death (Mitchell, 1994: 49). 

A lossless copy made from a digital original is essentially a new original. This 

rebirth occurs every time we transfer images from a memory card or camera 

to a computer or other storage device. The destruction of the original becomes 

almost impossible in a world where every copy is an original, particularly when 
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the original is released into network like the Internet. (Makkonen, 2010: 197)

One of the greatest achievements of photography has always been its 

reproducibility. All attempts to limit the amount of copies, and attributing 

something as banal as a stamp of ‘original’ to a negative or a print, has only 

been an extension of politics and economic elitism in the world of photogra-

phy. There has never been, and there will never exist, a law that tells us to only 

produce a finite number of reproductions of a specific photograph. 

Walter Benjamin addressed the elevated status that photography gained in the 

art world through its reproducibility as early as the 1940s. He also said that; ‘the 

technique of reproduction detaches the reproduced object from the domain of 

tradition.’ (Benjamin, 1969: 221). He also pointed out that the presence of the 

original is the prerequisite to the concept of authenticity (Benjamin, 1969: 220). 

I think it is precisely the breakdown of tradition in the photographic process, 

combined with the fear of losing some form of fictionalized authenticity related to a 

mythical original, that is at the core of the current fear brought on by digital imagery 

The dual nature of the digital photograph as both copy and original, has 

finally set us on a path towards freedom. The image can be infinitely duplicated 

and manipulated without affecting the source. And what is most interesting 

in the nature of the digital photograph, is its ability to be utterly, finally, and 

irrevocably destroyed without leaving a trace. Deleting the binary form of the 

image leaves us with nothing, no paper, no negative, no chemical residue. All 

that is involved in the beginning and the end of the process is the capture and 

release of energy.
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3.2 
DIGITAL MANIPULATION
With the demise of the original and rise of the digital hegemony, we can finally, 

and without remorse begin the process of digital manipulation. By changing the 

binary essence of the digital image, we can change its invisible, immaterial surface.

We can manipulate the image into new forms by processing the digital data 

that the image is built of. However, I think it is fundamentally flawed to talk of 

manipulation. The digital image is a mathematical construction: the image is 

based on a system and an order imposed by that system. The data the image 

consists of does not care how it is ordered, it only complies to instructions 

received from the system of its existence. I think it’s more fruitful to talk about 

the re-organizing, filtering, and deconstruction of data. There is no pristine and 

untouched data when we talk about the digital image, a negative that has not 

been manipulated. The birth of a digital image requires processing. The image 

must be encoded in order to record the observed information. The existence of 

the image is subjected to mathematical algorithms, which are constructions in 

themselves. It is absurd to talk about a virgin digital image from this point of 

view. If the encoding process was constructed in a different manner, then the 

original images would also be different. You only need to compare ten different 

cameras from ten different manufacturers to see that all images will be different 

on a binary and visible level. Increasingly, much of the photographic process 

will occur after the shutter is released. The photograph becomes the initial 

research, an image draft, as vulnerable to modification as it has always been to 

recontextualization. (Ritchin, 2009: 34)

In its most simple and fundamental aspect, processing is about changing 

one numerical value with another. On a binary level this could be as simple as 

changing a 0 to a 1, black becomes white, off becomes on. What makes data so 

fascinating, is its neutral nature as it does not know what it represents, 
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before some other process interprets it. The same data can be represented 

and visualized in endless variations, depending on how it is decoded. We are not 

talking about changing any values of data, only of different ways of interpretation. 

The same digital image, depending on interpretation (process), can gain a 

totally different nature and dimension. Does right and wrong still exist, do we 

have an original and a copy? Data is by nature transcendental, it transforms 

into anything it is asked to become. It is a singularity of infinite possibilities and 

static existence.

Untitled digital manipulation with 
featuers of blending, pixelation, pixel 
stretching and gradation smoothing.
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Roger Scruton wrote a highly debated and criticized article on photographic 

representation and claimed that actual photography is the result of the attempt 

by photographers to pollute the ideal of their craft with the aims and methods of 

painting (Scruton, 1983: 360). Implying that photography can never be a 

representational art form, only a result of causality. Because the ideal photograph 

also stands in a certain relation to a subject: a photograph is a photograph of 

something. But the relationship is here causal and not intentional (Scruton, 1983: 

360). If this would be the case then all debate about the aesthetics of photography 

would be in some sense pointless. Fortunately, Jacques-Henri Lartigue said that; ‘it is 

not the camera which takes the photo, it is the heart, the stomach, all that’ (Scott, 

1999: 19). And in this way saving us from the causality and camera centred view of 

Scruton.

But what is happening with the aesthetics of photography now that 

digital imaging has taken over? Is there an aesthetic difference in the same 

way as there is a fundamental difference in the way digital and analogue 

processes work? What are the qualities of an analogue negative? It has three 

major factors that affect the visual outcome of a photograph, grain/resolution, 

contrast/latitude and tonality/saturation. The grain/resolution factor determines 

how much information can be contained in a specified area of the negative, 

the more resolution or the smaller the grain, the more information you can 

squeeze into it. This same factor also affects the maximum sharpness of a final 

print, or how apparent the structure of the independent grain is in a print. 

Contrast/latitude tells us how much information a negative is capable of 

registering. Tonality/saturation tells us how graduated the shift between 

colours and tones in an image can be. The less tonality, or the higher the 

saturation, the less we will see differences between two shades of grey or two 

colours in the same spectrum. All these factors work together in creating the 

visual impact of an analogue photograph. They are also factors specific to a 

negative depending on its manufacturer, sensitivity, exposure and development. 

In choosing the negative and how to treat it, a photographer can make a wide 



35

range of formalistic decisions affecting the aesthetic appearance of an image. 

These decisions are, in the case of an analogue negative, final. Using traditional 

printmaking methods it is not possible to affect the sharpness, grain, tonal 

range or saturation in any radical way, what you have is what you get, it is 

physically imprinted onto the acetate base.

The digital negative is a quite different affair. First of all it has an immaterial 

nature. Where the analogue negative exists in the physical universe, the digital 

exists only in a mathematical. The analogue negative has direct resemblance 

to its inverted and blown up counterpart, the print. Looking at the digital 

negative in its raw form gives you a sequence of binary numbers, nothing that can 

tell it apart from some other piece of digital code. What these numbers hold, 

is the dimensions of the possible image. In the binary form, each of these 

pixels are represented by a specific part of the code. This pixel count can be seen 

as synonymous to the grain/resolution of an analogue negative. Furthermore, 

each of these pixels are assigned with a bit depth. The bit depth of a pixel tells 

how much variation is possible for a single pixels in an image, a 1 bit image can 

only contain black and white, a 8 bit image can have 256 different variations 

of tone. The bit depth of a digital negative contains both the contrast/latitude 

and the tonality/saturation part of the photographs information.  Ansel Adam’s 

Zone System, which was influential in determining a conceptual architecture 

for the photograph, can also be seen as predicting in a sense, the discrete 

integer-based tonalities of the digital image (Ritchin, 2009: 43). 

The real difference between the analogue and digital negative lies in the 

fact that the analogue negative is not bound by the camera you are using. 

Where any film could previously be put in any camera to obtain a certain type 

of formal aesthetics, it is now only possible to obtain a certain type of image 

from a certain type of camera. This is of course a highly theoretical and 

purist approach, claiming that digital negatives would somehow differ from 

each other in a high degree. On a fundamental level they do, but compared 

to the analogue negative, the digital one can be extensively manipulated and 
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altered after coming to existence. Every digital image, through its technical 

apparatus, is related to every other digital image. The question of originality 

has been replaced by the idea of translation or translatability. (Rainio, 2012: 112)

The digital negatives immaterial nature opens the door to rewriting and 

interpreting it in infinite ways. It does contain camera and sensor specific 

traits, how colours are combined, how brightness is distributed over bit depth, 

noise characteristics etc. Where the analogue negative was physically intact 

and could not be altered on an existential basis without permanently changing 

or destroying it, the digital can be accessed multiple times without altering 

the core. Contrast, saturation, brightness, sharpness, noise, clipping etc. can all 

be adjusted after the negative has been captured. The formal factors that used 

to define aesthetic traits in photography are not fixed any more.
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4.1  
DIGITAL AESTHETICS
Aesthetically we are entering a new wave of technological post-modernity. The 

new vistas made available by digital technology has paradoxically made the past 

more accessible. It is now possible to digitally create images aesthetically similar 

to those produced by historical alternative methods like platinum or bromide 

printing and different toning processes like selenium or gold. This digitalization 

of the past opens the door for extensive recycling of bygone styles, subject matters 

and aesthetic ideals. Some call this time of photography within computer systems 

a post-photography condition. Whatever this means, an analogue obsolescence or 

an intermedia absorption of photography, the death of photography has already 

been claimed for some time. Yet images based on conventional optics and 

photography are the ones dominating screens. (Bate, 2009: 155)

The digital image does have some specific aesthetic attributes of its own that 

are not found in an analogue image. Some formal constraints result from the fact 

that the digital image consist of mathematical functions and is mapped onto 

a plane consisting of an x- and y-axis. The most notable is the fixed form of the 

smallest particle found in a digital image, the pixel. The pixel is represented by a 

point assigned a specific value corresponding to a colour of a certain luminosity 

and saturation. The smallest particle in a black and white negative corresponds to 

the silver-halide crystals creating the grain in the negative, these are not necessarily 

uniform in shape and size, they are also capable of dispersing or massing together. 

On a microscopical level there can be found a natural chaos of entropic order in 

the analogue negative. The digital image has always a base structure of utter 

rigidity, straight lines and columns consisting of identically sized pixels.

The second attribute found in digital images is noise, both in colour and 

luminosity. Noise is a factor introduced into the digital image at the moment 

of capture, it is created through electronic interference affecting the function 
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of the light receptors in a sensor when an electric current is run through it. The 

amount, appearance and quality of noise correlates to the length of time electricity 

is charged into the sensor, and with the technical quality of the sensor and image 

processing unit coupled to it. These noise characteristics of a digital image are 

sensor and camera dependent. Specific cameras give aesthetically different noise. 

The third digital trait to be found is compression, the capability to combine 

closely or widely similar information into a smaller virtual space. By compressing 

digital images, we throw away some of the data in the image, resulting in loss 

of detail, saturation, tonality and sharpness. This is a destructive method of 

manipulation. When erasing data, we irrevocably loose it, degrading the image.

Noise and compression have been seen as a limitations and negative traits 

of the digital process, and efforts have been made to counter them as 

effectively as possible. I would like to argue that the digital fingerprint of noise 

and compression should not be seen as defects, but as characteristics of a new 

type of aesthetics. Digital imagery has the potential to create new and 

unimagined forms of expression when combined with historical attributes of 

aesthetics, not to mention the pure form of its own digital nature. A fascinating 

example of camera free creation of digital images, on an abstracted level, is 

Finnish artist Kira Leskinen’s series of Scanographs. They are images produced 

directly with a flatbed scanner. And are some of the most interesting examples 

of digital aesthetics and digital image creation I’ve seen.

William M. Evans said that; ‘The nineteenth century began by believing that 

what was reasonable was true and would end up believing that what it saw a 

photograph of was true’ (la Grange, 2007: 17). The new aesthetics and working 

processes of the digital age threaten in some degree the existence of historical 

credibility and the linear continuum of time. Something we have become 

accustomed to through social and behavioural customs from the past. It is also 

at the core of eroding away the idea of the author and individual, just like the 

idea of the original and the copy become obsolete in a digital context. Electronic 

recording media is made to be reused, and there is simply no equivalent of the 
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permanently archived, physically unique photographic negative left. Image files 

are ephemeral, can be copied and transmitted virtually instantly, and cannot be 

examined (as photographic negatives can) for physical evidence of tampering. 

The only difference between an original and a copy is in the tag recording time 

and date of creation – and that can easily be changed. (Mitchell, 1994: 51)

It could be argued that this problem is not aesthetic in nature, but 

socio-historical. I would however attribute some aesthetic credibility to the 

dialogue. Is not the use of images always on some plane aesthetic, and is it not 

precisely in the implementation of historical aesthetics into contemporary 

works that we diffuse the boundaries of time and history? The way we appreciate 

images aesthetically evolves over time. The art world has always been aversive 

to change and opposed new ideas and technology, partly in light of economics 

and elitism. It should only be seen as natural that the digital revolution of 

image creation is bound to change our aesthetic taste over time. 

But even if our appreciation of digitally produced history changes, does 

it change the fact that history is being eroded? It is now possible to replicate, 

duplicate and manipulate previously produced images relatively easily, and 

remove them from their old context into a new one, at the same time erasing the 

original author. But is this so different from the past? Have not all art through 

history taken from previous eras, and aimed at freeing themselves from the grip 

of history through attempts of destructing the past? Andreas Huyssen writes that 

the more memory we store in data banks, the more the past is sucked into the 

orbit of the present. The past can be called upon a screen at any time and the 

historical continuity and discontinuity give way to a simultaneity of all times 

and spaces in the present. (Huyssen, 1994: 253) What I find truly interesting in 

the digital age is the lingering promise of a vanishing concept of time, an oppor-

tunity to expand, contract and literally stop time, at least on a theoretical and 

mental level. I would not say that history and the individual are being erased, 

but reinvented and fabricated into new forms only imagined in a previous age.



Kira Leskinen
Sabroso, 2016
Archival Pigment Print
Diasec, framed 125 x 90 cm
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4.2  
SCREEN VS. PAPER
It’s not only the fundamental structure of photography that has been disrupted by 

digitalization, but also the viewing experience. From a two-dimensional and haptic 

object, the photograph has become an illuminated entity trapped in black boxes 

of electronics. Where analogue photography was by large displayed on paper, 

digital counterparts are now mainly presented on screens. The paper-based print 

in all its forms is integrated into social and cultural practices of consumption, 

exchange and display that represent challenges to the screen-based image (Becker, 

2012: 155). Challenges the artworld has been quick in monetizing with increasing 

prizes paid for photographic prints at major art auctions. 

When my working process was analogue in nature, then almost all images 

presented were printed. Now, in my digital workflow, probably only 0.1 percent 

of images take physical form, that corresponds to one image in a thousand. I’m 

willing to make the assumption that this is the norm all over the photography 

field. In a consumer context, the number is probably even smaller, with images 

going straight to Facebook, Instagram, or shared on instant messaging services.

Of course, there are still plenty of images published in print form in 

newspapers and magazines, but the majority of digital images will only ever 

exist in a digitized and immaterial form. They will only be summoned to appear 

on screens when called upon by programs on our behest. We do have advanced 

digital printing technology, and digital images are even possible to convert 

back to an analogue state for traditional darkroom processing, but the utilization 

and consumption of images produced with these methods are marginal 

compared to screen based presentation of digital images.

The change from paper to screen is in all possible aspects a question 

of aesthetics. If we see aesthetics as a holistic experience, that is not just a 

phenomenon of the mind and eyes, but one of all senses, then this existential 
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change in photography touches deeply on how we experience photography. In 

paper form, we could get a sensation of the surface texture of the photograph, of 

the weight of the object, the size and dimension of it, the smell of it, the sound 

it makes, the way light is reflected of its surface depending on material and 

finish. We had a multitude of sensory inputs that are now gone for almost all 

digital images encountered. This aesthetic experience has been replaced by one 

of self-illuminated electronic devices. Now we have more or less two different 

surfaces for photographs, a matt and a glossy one made from glass or plastic. 

Size of prints and grain has been replaced by standardized resolutions and pixel 

density.

Colour and brightness are also things that have changed. When a photograph 

was printed, it was seen by everybody encountering the physical object in the 

same way. Colours, contrast, and brightness stayed constant. There is no certainty 

left in a world of digital distribution and a multitude of possible viewing devices. 

The technical differences in screens, their quality, the colour reproduction of 

their components, inherent white balance and their individual user settings and 

colour profiles, all affect how we see and experience digital images.

It is a totally new set of aesthetic variables that image makers need to consider 

when creating their works. As with other aspects of digital imaging, it is not 

a question of losing something of the analogue, but a need to rethink our 

approach to imaging. In order to truly embrace digital nature, we must let go of 

old standards and start working with the possibilities presented by digitalization. 

Screen formats have already started to replace the traditional aspect ratios of 

photography (4:3, 3:2, 1:1) with new ones (16:9, 16:10, 256:135). Images displayed 

on screens are literally built of light, they are projected back at us. Paper was 

always an un-illuminated medium, that needed light to be appreciated and 

seen. Images presented on screens are returning to the source, where the light 

was once captured in order to create the image, it is now used as an essential 

part of giving that image back to us. If something is taking us closer to the true 

nature of a photograph, wouldn’t it be precisely this? A complete circle of light?
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I believe that the rapid digitalization of all information around us, not only 

photography, during the past 20 years, has fundamentally changed our Western 

culture and society. I say Western, because most of the world’s population still live 

in areas without the economic possibilities required for obtaining our digitalized 

lifestyle. Less than half of the world’s population has access to the Internet, that 

leaves almost 4 billion people without access, over five times the population of 

Europe. Less than 4 percent of Africans were connected to the Internet in 2009 

(Ritchin, 2009: 12). From passively consuming online content, we have in just a few 

years become mass producers of mediated information. This is for all purposes of 

quantification a mass over quality scenario, where no criterion of value are applied 

to the content created.

Martin Hand writes that it is hard to imagine any aspect of contemporary life 

that has not become visual content, as communications and social relations are 

increasingly mediated through or accompanied by digital images (Hand, 2012: 1). 

According to estimates around 3.5 billion photos are uploaded and shared on the 

Internet and cloud services every day (Chan, 2016: 143), and each second close to 

1000 images are uploaded to instagram. An estimated 1 billion photos were taken 

each year in the 1930s, in the 1960s 3 billion, in the 1970s 10 billion, in the 1980s 

25 billion, in the 1990s 57 billion, and in 2015 1 trillion, and the largest existing 

archive of photographs in existence today is facebook. It is also estimated that 

in 2017 80 percent of all photographs will be taken with smartphones. Take a 

moment and let this information sink in, the sheer magnitude of photographs 

we produce at any given moment. 

The circle is slowly closing, and we are moving back to the dark middle ages: 

a culture of literature and science, based on the written word is being slowly 

replaced by one of picture based communication and emoji’s.
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5.1   
SOCIAL MEDIA
Following the end of the Second World War, new systems that had been devised 

for weaponry were adapted for other uses. One result was the invention of the 

Electronic Numerical Integrator and Computer (eniac), based at the University of 

Pennsylvania, in 1946, which represented the dawn of the digital age. From this 

point onwards, people began to exploit for aesthetic ends the ability of computers 

to carry out advanced mathematical calculations. (Wands, 2006: 24)

The foundations for the Internet was created by the arpa agency, which was 

a response by the US Government to the threat triggered by the Soviet Union’s 

launch of the first satellite, Sputnik I in 1957. It was however first in October 1969 

that arpanet went live and the first communications were sent between the 

University of California and the Stanford Research Institute. The breakthrough 

for Internet came in 1990, when arpanet was retired and transferred to the nsfnet 

(National Science Foundation Network), and when the nsfnet itself was connected 

to csnet (Computer Science Network) and eunet (European Network). It is crucial to 

point out that the Net was primarily developed as a research and government 

communication network, not as a public domain like the Web we know today. 

Our Internet didn’t become popular until 1995, only 20 years ago. It is also 

notable that all the names and domains used on today’s Web are controlled by 

icann (Internet Corporation for Assigned Names and Numbers), and before this 

organisation was established in 1998, the complete infrastructure of the Internet 

was run by US government agencies. The fast growth of the Internet has mainly 

been fuelled by the better availability of cheap computer technology, new and 

faster connections, and government and corporate funding, and above all the 

rise of the smartphone.

Laurence Gartel noted that never in the history of the world have we seen such 

changes in the way our society receives and processes information. Our thoughts 
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and methodologies are evolving almost on a real time basis (Wands, 2006: 53).

Social media as we know it today started more or less with myspace, which 

was launched in 2003. facebook was launched in 2004, but didn’t open up to the 

general public until 2006, twitter was launched the same year, as was flickr. 

instagram  and google+  both entered the social media competition in 2011. 

Current trendsetters whatsapp (2009), snapchat (2011), kik messenger (2010), 

telegram (2013), and wechat (2011, China), can’t be called social media networks 

in a traditional meaning, as they are intended for person to person communi-

cation, but they are currently some of the largest image distribution platforms 

available, and their feature set is constantly evolving. Current media creation 

and consumption trends also show that younger generations are shifting from 

heavier platforms, like facebook, to lighter more personal ones like snapchat.

Most social media users are present on multiple platforms, but it can be assumed 

that some type of convergence and mergers will be seen in the future. facebook 

already took steps to secure market share when it acquired instagram in 2012.
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5.2   
NEW WAYS OF DISTRIBUTION
How does social media and its platforms relate to digital imaging and the new 

digital nature of the photograph? When we talk about the history of photography 

and the spread of images, it all comes down to the efficiency of the replication and 

distribution system available. There has never been a more effective system in 

place for the distribution of images as now.

In the analogue times images mainly, almost exclusively, existed in a physical 

and tangible form. We had negatives, and prints made from these negatives. 

The prints were multiplied, replicated, and distributed in different forms, books, 

magazines etc. Or just simply placed in a cardboard box and forgotten. Of course, 

at a later point the analogue images could be digitized and distributed electronically, 

but the majority of images were still physical. Now almost all images are digital 

and non-physical in nature. Most images produced today will never ever again 

be physical objects. A good example of trying to visualize this was Erik Kessels’ 

installation 24 Hrs In Photos, first presented in 2011, where the aim was to print 

out all images uploaded to flickr during 24 hours. It was still possible back in 

2011, when the daily amounts were around 350.000 images. All the pictures 

were printed and installed into big piles cascading through the exhibition space. 

The work was also on display in 2014 in Helsinki, as part of the #Snapshot 

exhibition at the Finnish Museum of Photography.

The distribution system has also radically changed. If you wanted to show 

your vacation pictures to friends or family, you had to actually meet them, and 

show the collection of prints to them, or give them a slideshow. It was literal-

ly impossible to gain a wider audience for any images, if you didn’t happen to 

be a professional photographer and have your images appear in media outlets. 

There was no market or platforms for snapshots. Now, all you need to do is point 

your smartphone at something, take the picture and press send, for the image 



Erik Kessels
24 Hrs In Photos (detail)
Exhibited in 2015 at Triennale
der Photographie Hamburg
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to potentially reach all 3.6 billion people with Internet access, it is a number so 

large your brain can’t fully comprehend it. And this goes for any and every digital 

image publicly uploaded and shared onto the Web. This is one side of the coin, anybody 

can now find a public for what they create, but at the same time the sheer number of 

images already out there and produced daily, imply that it is each passing day harder to 

find that audience. Most of all those images just disappear into the black depths of the 

Internet.

Distribution of images has fundamentally changed in the past few years, high-

speed broadband and terabytes of cloud storage space have started to move the once 

physical images even further away from us. A large number of images exist today only 

in distributed server farms connected to the Internet. The owners and creators of those 

images do not have any clue where, in how many copies and by whom those images 

are stored on their behalf, or what kind of security there is protecting that material. The 

future will bring an increased pressure to monetize all that visual data, and data breaches 

will become more common. These are both factors that image creators and ordinary 

citizens should contemplate when agreeing to the terms of use for ‘free’ social media 

or other cloud based platforms. Who is it that actually controls your data, you, a corpo-

ration, or a government? Digital society faces future challenges in protecting our digital 

identity: how can we digitally safeguard our own identity and that of others (Makkonen, 

2010: 193).

Of course, all these new platforms of distribution have brought with them benefits; 

photographers and image creators have found audiences they could never have dreamt 

of, they have the possibility to be found by the masses, and give their work and art a better 

platform for display. It is a process that is disrupting the traditional network of galleries, 

art institutions, curators and photo editors. It is possible to bypass all the old conven-

tions and create a personal market directly with people who appreciate your work. And 

the market and audience is no longer local, it is global, anybody can be a global player, 

even if they were physically based in Alaska. Social media and the distribution channels 

provided by it are probably the single most important aspect of the digital revolution for 

a digital image creator. After all, what is the point of creating without an audience?



A digital image taken with a Motorola 
V600 cellphone from 2003. 
The resolution for this capture was 
352 x 288 pixels.
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5.3   
CHANGING SOCIETY, 
INSTANTANEOUS LIVING & 
POST-TRUTH
What is being spoken about, and what precisely are we being told, when it is said 

that there is no longer any reality, but only images? Or, more conversely, that there 

are no more images but only a reality incessantly representing itself to itself ? 

(Rancière, 2007: 1) People born when the digital change started are barely old 

enough to vote today; if we count those who were born at the same time with 

instagram, they are barely in first grade. Society as we know it is changing – and 

has already changed: All you need to do is take a look around yourself in the street 

and public transport, monitor your own usage of social media and the time spent 

on pointless tasks, like checking your Instagram likes, to notice how fast and 

invisibly the change has crept up on us. The iphone was launched in 2007, ten years 

ago, which goes to show how fast everything has changed. There were basically no 

touch-enabled devices before that and we have learnt a completely new way of 

interacting with technology in ten years. We have in that time partially substi-

tuted cameras, computers, books, navigators, and televisions with smart devices. 

Without even batting an eye. Lyotard wrote in 1991 that the availability of informa-

tion is the only criterion of social importance. Now information is by definition a 

short-lived. As soon as it is transmitted and shared, it ceases to be information, it 

becomes an environmental given, something we already know. It is put into the 

machine memory. The length of time it occupies is, so to speak, instantaneous. 

Between two pieces of information, ‘nothing happens’. (Lyotard, 1991: 105-6) He 

was able to see a lot further in time than most of us.

We live in a society centred on instantaneous living, all of humanity’s 

combined wisdom is accessible through a device that fits in the palm of our hand. 
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But what do we do with it? Susan Sontag’s words from 1977 ring even truer today: 

Recently, photography has become almost as widely practiced an amusement as 

sex and dancing-which means that, like every mass art form, photography is not 

practiced by most people as an art. It is mainly a social rite, a defence against 

anxiety, and a tool of power. (Sontag. 1977: 8) We upload images of ourselves 

pouting our lips and begging our peers to give us a like, we spend our time 

communicating with funny faces instead of talking to each other or writing proper 

sentences. We are too busy, and in too big of a hurry to take the time for proper 

interaction with our surroundings and people we know. All that matters is the 

now, not the future, not the past, only this instant. And all our actions create a 

spiral of repetitive media creation, new images replace new images every 

second. We create, consume, create, consume, with most material having a 

lifespan of only a few seconds. The rise of identity as the dominant category of 

self-consciousness, and the emergence of leisure as a series of consumer practices, 

has led to memory practices becoming commodified and tied to the consumption 

of technology (Hand, 2012: 9). We are slowly starting to replace our memory 

functions with digital substitutes and photographic snapshots. James Elkins writes 

of the steadily growing absence of pleasure, and even a deepening feeling of the 

permanent failure of pleasure, in the awareness that the life we see in snapshots 

is so untypical of photography (Elkins, 2011: 219).

The words of Elkins could be seen as an echo of the sentiment that most 

images we spread in social media is only surface and make-belief, they are 

fabrications of our reality, small personal lies we share in order to cope with a 

digital world. Now everything cries out in all imaginable colours, but it cries out 

to deaf ears. We have become accustomed to visual pollution; it passes through 

our eyes and our consciousnesses without being noticed. It penetrates subliminal 

regions, where it functions and programs our actions. All that emerges from this 

subliminal programming of the colours of the photographic universe are merely 

ritual, automatic actions. (Flusser, 2000: 66)

My biggest concern is the uncontrollable fashion in which new technology is 



Two girls utilize mobile technology 
for traditional rituals at  a buddhist 
monastery in Mongolia in 2016.
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introduced, behaviour patterns changed and a new status quo accepted without 

contemplation. Although photographs surround us in our daily lives in so many 

spheres of cultural activity, we are rarely very conscious of them (Bate, 2009: 29). 

All the sharing of private material in the public sphere is new, and most people 

do not reflect over where that material ends up, or who uses it. I have in my own 

series, #Hashtags, utilized public images on instagram for appropriated artworks 

(which I will talk about in later chapters). What we lack, and have been lacking 

since the 1920s, is proper media education at all levels. We do not educate 

children, teenagers or adults in how to consume media, how media works and 

how images work and what they can do, be used for and what they are. We 

assume that we understand all this, because we have eyes and can see, but media 

and visual communication, is a language; one that needs to be learnt and taught. 

This is one of the most apparent shortcomings of our civilized society: visual 

information is the one single thing we consume and create the most, and we are 

provided with no proper education to understand it. Fred Ritchin writes that it is 

becoming clear that media literacy, which is hardly ever taught in the US, would 

be highly useful to deal with the enormously complex changes that are affecting 

nearly all mass communication strategies (Ritchin, 2009: 65).  

Artificial intelligence, real-time image processing, facial recognition, pattern 

recognition and the likes are becoming ubiquitous. Digital images absorb the whole 

of history and form a collective memory going endlessly round in circles (Flusser, 

2000: 19-20). The processing, copying and distribution of visual data is not the biggest 

threat in the future, but the manipulation of that data. It is already possible to 

access almost any data feed on earth, divert it and manipulate it in real-time. 

There is already technology that can learn the facial behaviour of a person, regen-

erate that face and behaviour, and replace somebody else’s face with the computer 

generated one in a live broadcast. The propaganda implications for this are huge, 

and the implications for truth and its value are huge. And it all comes down to 

computation, the digital nature of images, the immaterial and infinite manipula-

bility of the binary data they are built upon. What kind of future are we creating?
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How does all this translate into practice and my own work? I see art as an 

investigative tool into reality and the mundane. Be it through photography, 

cinema, new media or something else, it is a state of exploration. Dissecting, 

de-constructing, and re-assembling elements into something new; a forensic gaze 

upon the dust in the cracks of the pavement; something left behind but resurrected 

in a new form and within a new context. An object is not only what it appears to 

be, it is a signifier of the external, of transcendental truths and higher meanings. 

These are the things I seek, and try to capture and convey though my art.

In recent years technology has played an increasing role in my work and 

research. My main concern is with the digital divide in photography – how 

digitalization is changing perception, aesthetics and the way we process 

imagery. But lately I’ve been expanding by experimenting with incorporating 

technology and interactivity into my works – through electronics, programming 

and increased processing. I’m exploring ways of combining still images, 

motion, film and user experiences in art.

I started my journey into photography through quite a traditional way. I 

photographed mainly black and white 35mm film, did the developing myself 

and all my own prints. My ideological framework concerning photography was 

also traditional. The idea of the automatic artistic and aesthetic superiority of 

the black and white image compared to colour was a given. Probably a very 

common hubris among photography enthusiasts. My subjects of admiration 

were old masters of the art; Edward Weston, Ansel Adams, Alfred Stieglitz, 

Andre Kertesz and Paul Strand. I categorized colour photography, contemporary 

photography and everything else conceptual as rubbish. There were 

however a few exceptions, the rayograms and photograms of Man Ray and Laszlo 

Moholy-Nagy stirred in me an urge for experimentation. Through them I started 

to understand the possibilities of photography as a conceptual tool, not just an 

indexical mirror of reality. I was also very seriously of the opinion that any type 

of image manipulation was a sin. I always tried to frame my prints showing the 

edges of the negatives. The decisive moment and Henri Cartier-Bresson were my 
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guiding light. I also had a naïve view of print making and darkroom technique. 

I aimed to expose my prints with a single exposure, avoiding any dodging and 

burning as far as I could. My photographic world was a very formal and 

constrained one, built on the normative system of youth.

Simultaneously with photography I started working with the digital image, 

in the form of film and video. I was introduced to non-linear digital video 

editing and post-production in the late 1990s. Image manipulation and 

computer aided editing were mind expanding. Back then I was however not 

able to see the bridge between images in motion and still photography. The 

seeds for future experiments were however sown.

It took almost ten years before I took the leap from digital video to digital 

still photography. The complete industrial shift from analogue to digital finally opened 

new doors for me. I found a new essence to photography, and new means for its 

deconstruction and processing. Of course, I didn’t stray far from my past in the 

beginning, but things started to change. The biggest singular event that affected 

my work was attending a course on digital image processing while studying in 

Japan. This was not a course in photoshop, there was actually not a single image 

manipulated during the course. The content focused on how image processing 

algorithms work on a binary level, how matrixes are built and what image 

processing can be at its simplest. This opened my eyes for the content of the 

black box, what goes on under the hood of digital images and what they are 

really built of. And most importantly, what you are able to do with this 

information. Since then almost all of my work has rotated around this 

fundamental digital essence of the new photograph.

When examining the essence of the digital image I have adopted a 

two-phase method. My first concern has been the construction and formalistic 

essence of the digital image. How does the digital differ from the analogue? 

Second, I’ve taken an art-philosophical approach to my subject, and asked what 

new aesthetic elements and opportunities does digitality bring to photography? 

Outside of these two I have also spent time thinking about the line between 
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image and data: the point when the image disappears and experience a 

metamorphosis into something else.

My series Invisible Matter is a good example of this. On a formal level, I’ve 

searched for the essence of the image through its smallest component, the 

pixel. Through their isolation, re-arrangement and multiplication I’ve looked 

for a new aesthetics for the photograph, even though the visual impact of the 

series can easily find parallels at the cross section with other media-art and 

non-figurative art. Theoretically interesting questions have been the way 

digitality forms our perception and understanding of images, what they 

represent, how they are born and how they are used.
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6.1   
INSPIRATION AND INFLUENCES
My work finds most of its inspiration from video art, media art and photographic art 

that relies heavily on digital processing. Some influences can also be found from 

more traditional photography.

My strongest influence in video art has come through the work of Nam June Paik. 

His early works, manipulating the physicality of cathode ray tube televisions 

through the utilization of strong magnets, have helped me understand the 

physicality of the electronic image. In these works, the magnets warp, the usually 

horizontally projected scanlines of the televisions into new geometrical shapes. 

More recent influences have come from the work of Japanese artist Ryoji Ikeda. He 

works in the breach between video and media art. I had the pleasure to encounter 

his works in his large private exhibition +/- [the infinite between 0 and 1], held at the 

Museum of Contemporary Art Tokyo. Most impressive was a large, 24x6m 

projection, data.tron, which could be compared to a religious experience for me. 

Pure numerical data goes through a transcendental transformation into crystal 

clear aesthetics, the indexical value of the numbers disappearing into nothingness. 

A work that you could sit in front of for hours.

In media art, I’ve found inspiration in particular from Cory Arcangel, Vuk Cosic, 

etoy, Mark Napier and rtmark. Especially the methods found in the work of 

Arcangel and Cosic are highly interesting. They for example recycle retro-technology, 

like ascii code and old super nintendo games for raw-material in their works.

In photographers I’ve found inspiration in the works of Thomas Ruff, Stephen 

Shore, Thomas Demand, Andreas Gursky, Richard Misrach, Edward Burtynsky, 

Robert Frank, and Michael Wolf, just to mention a few. Often inspiration comes 

from sources not directly involved with digital manipulation: the ecological 

surveys conducted by Misrach and Burtynsky remind me of how much we 

sacrifice in order to sustan our technologically oriented culture. 
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Nam June Paik
Electronic Superhighway (1995)
(detail)
© Nam June Paik Estate
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6.2   
INVISIBLE MATTER
Creating the Invisible Matter series has been a four-stage process; finding, expansion, 

processing and evaluation. The first stage, finding, begun by chance. I was working 

on a separate project, where I needed to artificially expand the bleed area of prints. 

I solved this by extending the last pixels into a type of colour glide. The technique 

formed a 5mm wide and extremely colourful surface. I didn’t think of it much while 

working, but afterwards I was left with a pile of these discarded colour strips. While 

looking at them I realized that there could be something there, I was fascinated by 

their aesthetics. 

The second stage, expansion, took off when I started to explore how this technique 

of pixel stretching could be utilized artistically. During my research, I couldn’t find 

anybody in the field of photography or media art working with similar methods. In 

graphic design, I found some occurrences where the pixel stretching technique was 

used for different types of graphic elements, but these were quite distant from my 

own goals, and didn’t discourage me from pursuing on this path.

I continued by considering possible applications for the new-found 

technique. The first phase was picking a random image, reducing its data to a one 

pixel wide horizontal or vertical strip, and then stretching this strip to the 

original image size. This produced a new image that showed a cross-section of the 

colour information found on a particular axis in the original image. Aesthetically 

the images were highly abstract and visually fascinating. The process needed 

however expansion and further development. The next stage was a series of 

experiments, where I took groups of random images and created identically sized 

horizontal and vertical reductions of them. These I stacked on top of each other 

and used different types of techniques in order to combine the data on the separate 

layers. As a result, I started to find new three-dimensional spaces, landscapes, 

constructions and abstract creations.



Detail of third process stage in the 
basic creation of works in the 
Invisible Matter series. 
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It was time to find a way to automate this process, after finding a preliminary 

aesthetic language for the series. I felt the process needed to be systematic, rigid 

and absolute in nature, because I’m deep down interested in the technological 

essence of the image. A bit paradoxically I created a working method where one 

phase was totally out of my control, once it had been activated. I was still able to 

make contextual and aesthetic choices regarding the selection of images to use 

as raw material, but after inserting them into the process, I couldn’t affect the 

outcome. As a process, it is largely about transferring control to a constructed 

automation, an extension of my own choices.

The process requires a great deal of raw material in order to filter out something 

usefull, mainly because the machine doesn’t in this case possess a lot of intelli-

gence, except for what has been given to it through programming. And here we 

come to the final stage, evaluation. I needed to feed the system hundreds of 

images in order to find a few suitable for my artistic needs. At this point the 

creative process returned to a state of subjective evaluation, where my own 

aesthetic preferences decided what would be meaningful or meaningless as art. I 

was also able to start finetuning the outcome on a level of saturation, brightness 

and contrast. As part of the process I however declined from any radical 

alterations at this stage. After all, it is a series concerned with the essence of 

digitalization, and thus the system itself defines certain rules that should be respected.

The final form of the works was decided as a 100x100cm square, mounted on 

aluminium with a matt surface laminate. In the spirit of the process I created a 

naming system for the works, indicating the origin of the image used a raw material 

for a specific work, based in the geographic location and the time of exposing the 

original. The series is currently in a stage of evolution, the first set of works has 

been created and finalized, but I’m exploring options for expansion and possibilities 

for variations of the visual language. One alternative is the use of third and fourth 

dimensions, utilizing time and space as further elements.

A few words on the inspiration for the Invisible Matter series is worth a mention. In 

the field of photographic arts, I’ve found the works of Thomas Ruff, Beate Gütschow 
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and Wolfgang Tillmans inspiring. But also, Michael Brodsky and Andreas Müller-Pohle. 

Müller-Pohle has a series of works where the classic view from the study by 

Nicéphore Niépce has been converted into alpha numeric data and presented 

as code. Brodsky on the other hand made in the mid-1990s a series of corrupted 

pornographic digital images, the straight continuation of these can be seen in 

the jpegs series by Ruff. In Gütschows work I find fascinating the concept of a 

constructed landscape, something that is highly present in the Invisible Matter 

series. Tillmans again gave this series a slight push forward with his abstract 

colour works based on discarded cleaning prints run through an analogue colour 

printing machine. Their aesthetic language and randomness in their creation 

process closely touches the methods in my own series.

The works of Niko Luoma should also be mentioned. When I started expanding 

the series I realized some astonishing similarities with his and my works. What 

makes it interesting is the fact that there are no similarities in the process itself, 

Luoma works fully analogue, I myself fully digital. Our starting point for the images 

are also widely different. Luoma creates from the start abstract images, I begin 

with a traditional photograph.



SHINJUKU 170620091923
2010, 100 x 100 cm
(detail)





BRUSSELS 291220071924
2010, 100 x 100 cm







BALTIC SEA 271220070820
2010, 100 x 100 cm





VATNSNES 240320080043
2010, 100 x 100 cm

(detail) 





Detail of experimental processing 
of geometrical elements created in 

the Invisible Matter series.



Index - Part I
Installed at Triennale der

Photographie Hamburg in 2015
(detail)
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6.3    
INDEX
Index is an ongoing series of works, with the first part, Index – Part I, created from 

images taken between 2009 and 2010. The second part, Index – Part II, consists of 

images taken between 2014 and 2015. The goal is to produce a new instalment of 

the series every five years, for a total of five parts, with the last part created 

between 2029 and 2030. Each part is twofold and consists of 7200 individual 

digital images and a video projection built of multiple feeds of short video snippets. 

The works are based on an idea of flexible configurations for various possibilities 

of presentation, making them versatile for online, gallery and print form.

The Index series is based on several different aspects relating to photography 

and digitalization. At its base can be found a classical simulation of the family 

album and diary form, essentially a commentary on the image masses and 

picture streams saturating our daily life in social medias. It must be remembered 

that the series was conceptualized almost ten years ago, before instagram and its 

600 million users existed, and riding very firmly on the ridge of digital change 

in society at that time. Furthermore, the series examines the importance of a single 

image in the greater mass and avalanche of ubiquitous and identical images 

produced every second, a theme that re-occurs in some of my later series. While 

commenting on social media and media production in general, it also points a 

finger at technological change in photography and society in general, mainly the 

speed at which new technology is introduced and old tech becomes obsolete. On 

a personal level the series looks into mapping my rhythm of life and use of time, 

giving me an opportunity for making discoveries and being surprised. Other key 

words related to the work would be camp, chance, entropy and digitalization.

When I started the series, we were living in a time when 3d cinema was once 

more raising itself like a multiheaded hydra, having already at several occasions 

in the past been discarded as a novelty technology, but now being again pushed 
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to the masses as gospel. It was also a time of fast increase in pixel values in 

digital imaging sensors. We now know that the 3d fad faded and is currently being 

eclipsed by 4k, 6k and 8k technology, and the pixel race has at least momentarily 

slowed down in favour of advancements in dynamic range and noise suppression. 

At that point in time I was feeling frustrated as a professional by the fact that you 

needed to constantly invest and renew your gear to stay relevant, something I felt 

was only technical in value and didn’t add really anything to content, and on top of 

everything the pace of progress was unsustainable ecologically. As a countermeasure, 

I decided to create this series with what would be called obsolete technology. I 

chose to use a bandai c@mail-f38 digital camera produced in China in 2000, that 

I had procured brand new from a street vendor in Tokyo for the hefty sum 

of 3 euro. The camera has a 35mm f 2.0 lens, a total resolution of 0.38 megapixel, 

and a compact flash card slot that takes a maximum of 16mb cards. The camera has 

only a lcd screen for showing the total number of images shot and the remaining 

battery life, and a small viewfinder port, that is more or less useless for framing 

purposes. It is also capable of recording video at qqvga resolution, that is 160x120 

pixel at 4:3 aspect ratio, for a total of 6-9 seconds per file. The frame rate is around 

6 frames per second. This was the equipment I chose for my grand series planned 

to span 20 years.

Just like Invisible Matter, Index is concerned with digitalization and the essence 

of the digital image, but where Invisible Matter goes deep into the fundamentals 

and aesthetics, Index goes into the social and technological aspect. The camera 

chosen for creating Index has some analogies with film cameras. One, you can’t 

see the images you shoot straight after capture, there is no way to review them 

instantly, as with most digital cameras. Two, it has a limited number of frames 

that can be captured on one card, somewhere between 120-180, depending on 

how many video clips are recorded simultaneously with still images. Index was 

in this aspect something of a return to the analogue age. Because I like to work 

conceptually and systematically, I created once more a set of rules and guidelines 

for creating the series. Each part of Index would span one year, this year would 
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be divided into 60 days of shooting, with each day producing 120 images, for a 

total of 7200 images per part. The total number of images for all five parts would 

be 36.000, which when divided by minutes per hour and second per minute 

results in the number 10, the 0 and 1 of binary computing. In addition to the still 

images around 10-20 video clips were to be shot each day, giving a yearly total of 

around 800 clips. A further rule was to shoot 4-6 days per month, in order to evenly 

spread out the work over the span of the year. As a last rule, there should not be 

any framing through the viewfinder, leaving ample space for chance and surprise 

when finally reviewing the images.

After the actual shooting phase, the images went through extensive processing. 

Mainly because the camera has technical limitations, for example very poor 

white balance, a tendency to blow out highlights into black, poor iso and overall 

lousy contrast and saturation. All 7200 images of an individual part were first run 

through automatic processing consisting of three stages, where major technical 

shortcomings were corrected. After this each image was adjusted by hand for 

final output. The final assembly of the artwork into different sized grids is also 

completed through an automated process, were all 7200 individual images for 

one part of the series is arranged chronologically into a grid for the actual presentation 

and installation, be it in a gallery, print or online.

The work makes visual and tangible the sheer mass of images it consists of, at 

the same time laying bare a very personal testimony of my life. Part I of the series 

has be exhibited twice in its full form, at the #Snapshot exhibition at the Finnish 

Museum of Photography in 2014-2015, and at the Triennale der Photographie Hamburg 

in 2015. On both occasions the artwork was presented as a custom-built table 

spanning almost 15 meters in length, completely covered in the image mass. The 

size of the individual images was close to their full resolution at 360dpi, around 

32x24mm. The art work was accompanied by magnifying glasses, for a better and 

more intimate viewing experience for the audience.



Index - Part I
2011, 1500 x 40 cm
(detail)





Index - Part I
2011, 1500 x 40 cm
(detail)





Index - Part I
Installed at Triennale der
Photographie Hamburg in 2015
Roughly 1500 x 40 cm





Index - Part I
2011, 1500 x 40 cm
(detail)





Index - Part I
2011, 1500 x 40 cm
(detail)
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6.4     
FRAMELAND
Frameland is a series of works exploring new boundaries for digital imaging, user 

interaction and embedded electronics. It fuses digital photography, cinema, image 

manipulation, audio, microcontrollers and sensors, into one coherent multi-layered 

artwork. Frameland is in my work a first attempt at expanding the possibilities 

of more traditional digital photography, with elements of user interactivity. The 

name for the series, Frameland, is two-part, it is derived from landscape and frame. 

Landscape denoting the long tradition of landscape art, and frame coming from 

both the framing of the landscape in the artwork, as the viewpoint of the artist, but 

more importantly from the single still image that each frame of a motion picture 

is built of.

Cinema is very close to my heart, I’ve worked for more than a decade in different 

roles in the film and television industry, most recently as a producer, director and 

cinematographer, in addition I hold a degree in film editing. I have often looked 

for opportunities in my work to combine both motion and still images, and in 

Frameland I found a perfect concept. The base for each work is a combination of 

a motion picture and a still image that relates to the film. My aim is to condense 

the timespan of the film into one two-dimensional object, in other words, make 

time visible.

From here we can take a logical step to another aspect of the works; the 

way human perception work, and how it can change based on distance. In this 

series, I’ve been inspired by surrealists and Salvador Dali, more precisely his Gala 

Contemplates the Mediterranean, which at a distance of 20 meters turns into a picture 

of Abraham Lincoln (homage to Rothko) (1976), as the name of the painting says, its 

appearance changes based on the distance of the viewer from the artwork. From 

close by you see a woman looking out of a window, from further back it starts to 

change to a stylized image of Abraham Lincoln. The elements of Lincoln are built 



Frameland
The Whole World Will Pay

2013, 145 x 110 cm
(detail)
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from different coloured squares, you could call them tiles. One of these squares 

actually contains a grey scale version of Lincoln, made from smaller squares, one 

more picture in the picture. So why did I find this painting from the 1970s so 

fascinating? Simply because it is a prophecy of the pixel and coming digital 

nature of the image. Dali was already in his surrealist visions able to visualize 

future aesthetics. This deconstruction and pixelization of the image surface, 

combined with the changing perception of the work based on observation 

distance, is at the very core of the Frameland series.

The works in the series are designed to give the viewer three specific viewing 

experiences. First comes the long-distance perception of the main theme, or main 

image of the artwork. Second is the deconstruction of this first image, when it 

starts to break down into abstract blocks of colour. Third is the close-up inspection 

of each individual colour block, where you can finally find a new image contained 

in each and every component of the main image. If you further zoom in on these 

smaller images, then they ultimately fall apart into smaller squares and abstraction.

What are the images contained in these smaller blocks of the main theme? 

They are the individual frames building up the complete motion picture related 

to the particular artwork. The film has been condensed through reduction, so 

that it only consists of the same number of frames that there are blocks in the 

larger image. I have once again utilized reduction of data in order to create these 

blocks that the larger image consists of. I have taken a full resolution image, 

of any digital size more or less, and then made it very small. I will use the 

work The Whole World Will Pay from the series as an example. The main image 

in this work is of the building site of the new WTC towers in New York. It was first 

reduced to the size of 75x100 pixels, after this it was enlarged to approximately 

27000x36000 pixels, in a method that preserved each individual pixel of the 

reduction as 15x15mm solid coloured squares. We now have an image consisting 

of 7500 individual squares, measuring 145x110cm. The original image has been 

abstracted with each pixel in the reduction corresponding to an average value 

of the original larger data. The new, abstracted image and each of its expanded 



Frameland
The Whole World Will Pay
2013, 145 x 110 cm
(detail) © Anna Berg
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components directly correlate to this averaged colour data.

The next step in the process was to take all those extracted frames from the 

condensed motion picture, in the case of this particular work, the original King 

Kong movie from 1933. Each of these frames was first cropped to a square format, 

then also reduced and enlarged to pixelate them. After this they were chronologically 

inserted into each single colour square of the large image. The complete action 

of the film can be followed through the work, starting from the upper left corner, 

and ending in the lower right corner.

All of the above rotates around the technical exploration into the digital 

nature of data based images. On one level, it is all about the individual pixel, on 

another it is about processing and how it affects that pixel and its neighbouring 

pixels. Furthermore, it is about the relationship between analogue material and 

possibilities opened for it by means of digitalization. It is about the ubiquitous 

nature of data: once something consists at its foundation of only multiples of 1 

and 0, it can be formed into anything.

I said something in the beginning about interactivity and electronics. In 

addition to the two-dimensional aspects of the work, it also includes custom built 

electronics and code. The physical artwork has a microcontroller, mp3 player, 

amplifier, surface vibration speakers, and an ultrasonic distance sensor embedded 

behind it. The vibration speakers turn the complete surface of the artwork into 

a giant speaker, emitting sound through vibration of its surface. The ultrasonic 

sensor is used to measure the distance of the viewer from the artwork, and trigger 

different audio recordings based on the proximity of the viewer.

It would be better to speak of media art than photography in the case of the 

Frameland series. It is all about intertextuality and the blurring of media boundaries. 

A short summary of The Whole World Will Pay will open up some of the reasons and 

ideology I have in this series. We have the location of the former WTC Towers, 

located in New York, we have a movie set in New York, where a giant ape puts 

terror into the city by scaling the (at that time) highest building in the New York. 

The connection here is apparent, King Kong is about fear of the other, xenophobia; 
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the 9/11 attack on the WTC Towers is about the same fear, terror, inability to accept 

difference, just to mention a few connotations. The audio snippets triggered in 

the work play a selection of sounds from the original Donkey Kong arcade game 

released in 1981 by nintendo, parts from pieces of speeches by George W. Bush and 

Osama bin Laden, and also lines of dialogue from the King Kong film. The inclusion 

of Donkey Kong is apparent as it is based on the King Kong character and the 

princess needs rescuing, and it was technically based on primitive pixel graphics. Bush 

and bin Laden are included as representatives of the highest powers involved in 

9/11 and symbols of opposing world views. There are also some specific frames in 

the work replaced with images not from the King Kong film. You can find Mario, 

Donkey Kong, and Princess Peaches, as well as Bush, Saddam, Osama, an atomic bomb 

blast, the bomb dropped on Hiroshima etc. Everything embedded in the work is 

related in this mess of cultural values, geopolitics, and economics of oil, all the 

way down to the name of the work, The Whole World Will Pay, which is taken from 

a line in King Kong, suggesting that everybody will want to pay to see the wonder 

of King Kong, but in this case subverted to point at 9/11 and its aftermath.

Frameland is a highly complex series of works, each individual work is highly 

time consuming to create and saturated with meanings. It has been important 

for me to create this series in a way in which it can be enjoyed purely aesthetically, 

but at the same time keeps on giving new and ever expanding revelations to the 

observant viewer.





Frameland
The Whole World Will Pay

2013, 145 x 110 cm
(detail)





Frameland
The Whole World Will Pay

2013, 145 x 110 cm
(detail)
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6.5      
#HASHTAGS

In the #Hashtags series I have explored the possibilities granted by the 

expanding universe of user generated images provided through social media. 

The series is an attempt to examine the current trend and phenomenon of image 

interaction and production on social platforms. I have appropriated hundreds 

of thousands of images from instagram through data mining with automated 

computer scripts based on specific hashtags.

This gathered raw material has been used for composite artworks based on 

each specific hashtag. An average of 6000 images have been manually sorted and 

filtered for each individual work in the series, each group of images consisting of 

the one and same hashtag. Each completed artwork consists of 1261 individual 

and separate images.

The series is an examination of similarity, exhibitionism, individuality, 

culture and shifting trends. It lays bare the utter futility of narcissistic individualism, 

when each separate image disappears into the mass of similarity. It is also a 

critical comment on the use of appropriated material from social media. To what 

extent do we think of the consequences when we upload images to social media 

platforms? Do we even realize how far the images can spread, and how many uses 

they can end up in? How far has the line between private and public shifted?

The idea for the #Hashtags series was born during the creation of visualizations 

and real-time installations for the #Snapshot exhibition held at the Finnish Museum 

of Photography in 2014-2015. I worked together with programmers Ian Vuori and 

Ville Henriksson on two different works, media installations #Selfie eli #Meitsie and 

HelsinkiNOW. #Selfie eli #Meitsie was a video work consisting of seven horizontal 

screens. On each screen, there was a collection of thousands of images of one 

and the same hashtag displayed. The images changed with a one second interval 

in an endlessly looping video. Hashtags used for the different screens were for 



#peukku I
2015, 64 x 64 cm

(detail)



#Hashtags series
Exhibited at Triennale der

Photographie Hamburg in 2015
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example; #meitsie (Finnish version of selfie), #vadering, #mirrorshot, and #peukku 

(Finnish for thumbs up). The aim was to highlight the similarity and the way we 

only replicate the same visual template over and over again, but believe we are 

somehow special and individualistic. In the end, all the separate images just 

disappear into the overwhelming mass of similarity. The second work, HelsinkiNOW, 

was a computer aided projection that showed images uploaded to instagram in 

real-time on the wall of the museum. The images were selected based on geo-data 

embedded into the files uploaded to instagram. We had programmed hotspot 

areas all over greater Helsinki region, and any image uploaded in that area ended 

up in the exhibition. The images were presented as a grid, where the older images 

were slowly pushed out. The work was in this way temporary in nature and no 

data was retained by the installation: images existed in it and at the exhibition 

only for as long as they were projected on the wall. It was also possible to access 

the work online through a web browser, and follow the constant stream of images 

uploaded to instagram.

I created the first works for the #Hashtags series from raw material gathered 

for the #Selfie eli #Meitsie installation. From here I continued expanding the work 

by using the same coding and program created to mine images from instagram 

based on specific hashtags. All in all I collected material for around 70 different 

hashtags, for a total of 400.000 images. This demonstrates how easy it is today to 

appropriate raw material for different needs from web based platforms. In most 

cases only basic knowledge of programming and computing is needed in order 

to gain access. Artists have been using this method of appropriation from the 

early days of the Internet. Good examples for appropriation would be the work 

A Series of Unfortunate Events by Michael Wolf, where he has found all his material 

for the appropriated street photography in the series from google maps street view 

functionality. Some of these images are from Paris, and Marc Feustel indeed places 

Wolf’s series in the continuation of street photography with the likes of Eugène 

Atget, Henri Cartier-Bresson, Robert Doisneau and Willy Ronis. He goes as far as to 

point out, that the images collected by google with their fleet of vehicles equipped 
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with automatic cameras, are the perfect embodiment of the decisive moment of 

Cartier-Bresson, and the meticulous obsessiveness with which Atget documented 

every street corner of Paris. (Feustel, 2010) In these images we can see people who 

have fallen down, acts of violence and fires burning, moments of love and passion, 

birds frozen in flight and deer jumping. And everything recorded without any 

real involvement by human beings, everything collected, processed and uploaded 

into vast database spanning the entire planet by automation and artificial 

intelligence. The point where the human steps in is with the artist, who finds 

the moments in this material and appropriates it into a culture context. The artist 

opens the dialogue and points a finger in the direction for us to look in. With the 

#Hashtags series I’m doing the same thing, opening up a dialogue and asking 

questions of why. Why do we upload all these images for all to see, what is the 

purpose of it all, and what can we do with all this material, and what should we 

be allowed to do?

The #Hashtag series has been exhibited at the Triennale der Photographie Hamburg 

in 2015. Works from the series were visible in the festival publications and on the 

cover of the festival programme. The works are also featured on the cover of pro-

fessor Merja Salo’s book Jokapaikan valokuvia – Suomalaisen valokuvaksen digitalisoi-

tuminen 1992-2015. Salo also writes about the works and my Frameland series in 

her book, in a chapter related to the digitalization of art photography and the use 

of appropriated material and processing in current photographic trends (Salo, 

2015: 236-238).

#mirrorshot II
2015, 64 x 64 cm

(detail)







#flexing I
2015, 64 x 64 cm

(detail)



HelsinkiNOW (2014)
At #Snapshot exhibition
In Finnish Museum of Photography





Untitled
From series Glitches
Unintentional and intentional
images of digital malfunctions.
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6.6       
DIGITAL EXPLORATIONS
I have applied my thoughts and theories on the nature of digital imaging on several 

artistic projects in addition to these four series of works discussed in the previous 

chapters. Themes and aesthetic characteristics of digital imaging that I’ve 

explored are among others file corruption, coding and decoding, noise in different 

forms, color values, bit depth, luminosity values and spread, packaging, and different 

forms of presentation.

One series is called Baumruinen, which is a black and white photography 

series that plays on, and explores the traditional imagery of romanticism. 

Notions of the sublime are being provoked, but at the same time there is 

something wrong with the images, there is dormant feeling of the uncanny 

embedded into the pictures. The romantic ideal has been abstracted and distorted 

in order to present something different and new in this context. The series has 

been shot on the island of Rügen, on the north-east coast of Germany, in the same 

landscapes where Caspar David Friedrich painted his romantic landscapes. The 

name of the series is a play on traditional ruin motifs in romantic literature and 

painting, but at the same time combining it with the roundness of the German 

word baum. It is a commentary on deforestation and natural catastrophes taking 

place around the world; a look at new types of topological ruins that we create 

and have to live with, a forest of threats and darkness. The images are built of 

multiple digital exposures of the same subject, taken with different focal lengths 

and focusing distances, but from the exact same position. These images have 

later been layered and blended witch each other, in order to create dreamlike 

landscapes. The works in the series have been named in a pseudo romantic 

manner, using free translations of segments from poems by the Swedish poet 

Tomas Tranströmer. I addition to notions of romanticism the works are also 

inspired by the ghastly fairy tales of the Brothers Grimm. Works from the series 
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have been presented at the Caspar-David-Friedrich-Galerie in Greifswald (Germany), 

and at the Horizonte Zingst Photography Festival in Zingst (Germany).

A series called Glitches consists mainly of images resulted from technical 

corruption. The corruption of the image data has happened either in camera, 

from a faulty sensor reading or error when writing the data to memory, or possibly 

when doing transfers, copies or saving the image file. Some of the corruption has 

been intentional and deliberate, as I have tampered with the raw image data in 

hex editors and changed the values of the image, resulting in various states of 

degradation. In most cases these images represent beautifully abstract colour 

fields. I see them as a continuation of found object and readymade art, but at 

their core they reveal something very real and essential about the nature of 

digital images. The fact that all digital images are immaterial and exist only 

as interpretations of data, when this data is processed, read and written in an 

atypical manner, then we can see it in a totally new way.

I intend to continue with the same themes in future works, further expanding 

on the interactive possibilities and incorporating some emerging technologies 

into works, mainly virtual and augmented reality elements. Main focus will 

however stay on the digital nature and essence of this new category of images 

saturating our society and media, these images that I do no longer see as 

traditional photography, not a subspecies of the old, but an evolution into a 

new species by itself.



A Sail of Distant Suns
From the series Baumruinen

2014, 90 x 70 cm, framed
(detail)





Ruins of Eldena near Greifswald (1825) 
By Caspar David Friedrich 
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7.       
FUTURE
EXPECTATIONS
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Henri Cartier-Bresson wrote about colour photography and its technical limitations 

back in 1952. He said that it brings with it a number of problems that are hard to 

resolve today, and some of which are difficult even to foresee, owing to its 

complexity and its relative immaturity. At present [1952], colour film emulsions 

are still very slow. Consequently, photographers using colour have a tendency to 

confine themselves to static objects; or else to use ferociously strong artificial light. 

(Cartier-Bresson, 1999: 35) Is this how we now see digital imaging, in its cradle, and 

in which direction will the digital image develop in the future? I will in the follow-

ing take a look at three in my mind likely options for future image production, 

distribution and consumption. These are three-dimensional (3d), augmented 

reality (ar), and virtual reality (vr). I will also discuss the merger of still and motion 

images, the fact that the line between these two is slowly disappearing.

There are of course plenty of other directions, but these three manifest 

the technology driven nature of digital images and their consumption process. 

Without the technology, which digital imaging is built upon, there would not 

be any images to see or experience. Photography has always been technology 

drive. As the technology around it has defined the artistic and aesthetic values 

and elements of photographs, not the other way around. Photography would 

never even have been invented without theories of chemistry, geometry and 

optics (and theory of light) (Bate, 2009: 25). With photography technology has 

always come first and it defines photography to the core. For these reasons, it is 

more than appropriate to have a look at the future technology that will define 

the way we will be interacting with images in the near and distant future. At the 

Carnegie Mellon University there has been a Gigapan project, where panoramic 

images of one billion pixels have been developed for allowing a sense of immer-

sion in the scenes (Ritchin, 2009: 57).

Other technological advancements besides these three are surfacing 

simultaneously, and some of them will have other major implications for digital 

image consumption. Resolution of screens and viewing apparatus is slowly 

catching up with the resolution of capturing devices and we have rapidly moved 
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from standard definition to high definition to ultra-high definition, with 6k, 8k 

and beyond lurking behind the corner. Holographic displays and projections 

are in development, as are transparent and flexible screens. The time when 

technology and devices for presenting images are embedded into all objects 

surrounding us is not just a distant utopia, it is happening in a very near future 

of 5-10 years.
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7.1        
3-DIMENSIONAL IMAGING
Three-dimensional image representation is not a relatively new invention, and 

its principles have been in use for several centuries, particularly when viewing 

different sets of still images. What makes 3d interesting right now is its tendency 

to occasionally lift its head from the garbage heap of failed technology. A stereo-

scopic viewing device was invented in 1838 by Sir Charles Wheatstone. The device 

used mirrors at 45 degree angles and presented both eyes with different images, 

that were combined by the brain to give a perception of depth to the image. It was 

however a cumbersome device. Fortunately, the technology was made portable 

and handheld by improvements introduced by David Brewster in 1849. The device 

became the craze at the Great Exhibition of 1851, and sparked a complete industry 

of stereoscopic imaging. 

3d films were produced already in the 1920s, but nothing much happened 

from a consumers point of view with the technology until 1939, when the view-master 

was patented. The iconic red plastic device with rotating discs of stereoscopic 

image pairs defined the technology for most of the 20th century. In the 1950s and 

60s Hollywood rekindled 3d, in an attempt to fight off the television, and for a 

while it was all the rave and future of cinema. It didn’t last and was soon replaced 

by other technical advancements. 

3d got a new injection of life in the early 2000s, when digitalization of 

photography and cinema brought down the costs of production, and increased 

the possibilities of stereoscopic representation rapidly. With digital technology, 

it was possible to produce better and more realistic 3d still images and 

moving pictures. In the early 2010s almost all major Hollywood movies got a 

primary release as 3d films, with traditional 2d coming in second. Every technology 

manufacturer jumped on the band wagon and it was almost impossible to buy 

still cameras, video cameras or television sets without some kind of 3d feature. 
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In a few years’ time the hype faded and was replaced by 4k and other more user 

friendly technology. For it must be noted, that for all of its history, 3d technology has 

been something of a novel gimmick and the fundamental flaws of the technology 

have not been overcome. Seeing stereographically does not mean seeing 

something that is 3d – it means seeing two marked surfaces, or physical images, at 

the same time but experiencing 3d (Maynard, 1997: 53) It has for most parts been 

a technology that needs some kind of viewing aid in order to create the 3d effect, 

and human evolution of our physiology is not compatible with the workings of 

the technology. Physiologically most of current 3d technology requires us to focus 

on two different planes simultaneously, something our eye sight is not built for, 

this is also the reason why many develop headache and nausea during and after 

3d experiences. The need for a viewing aid comes from the fact that true 

stereoscopy requires both of our eyes to see slightly offset images of the same 

subject, after all, we have two eyes and this gives us our depth perception.

Several different approaches have been developed during the years in 

order to create 3d presentations. The most common and starting point has been 

side-by-side viewing, basically having two separate images and merging them 

into one for a 3d effect. Methods for this include; freewieving, autostereograms, 

stereoscopes and stereographic cards (Wheatstone and Brewster), transparency 

viewers (view-master), head-mounted displays with small lcd or oled screens for both 

eyes, and virtual retinal displays (images are directly projected onto the retina). All 

3d viewers/glasses can be divided into two categories, active and passive systems. 

Active systems consist more or less of shutter based glasses. In these the view of left 

and right eye is alternatingly blocked, at the same time as the screen presenting 

the 3d material alternates with images for left and right eye at the same frequency. 

The speed of alternation is so fast that it does not interfere with the viewing 

experience. Passive methods are for example polarization, interference, color anaglyph 

(the classic method with red and cyan glasses) and chromadepth.

All of the above methods for 3d are in use and require some kind of viewing 

aid or practice. For 3d technology to replace 2d one thing is needed, the cracking of 
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the holy grail of 3d, autostereoscopic viewing: 3d without viewing aids, also known 

as glasses-free 3d. Currently there exists some technology that can achieve this, 

mainly holographic systems, volumetric displays (using voxels instead of pixels), and 

integral imaging systems (utilizing 4d light field technology). None of these are yet 

ready for consumer adaptation, as most consumer ready systems of glasses-free 

3d is only suitable for one viewer placed in an optimal viewing position.

For 3d to really become the next big thing, it needs to overcome the techno-

logical restraints of viewing aids. The day that you can watch a 3d movie without 

glasses, and be interrupted when the batteries run out, is the day when 3d takes 

the next step. The possibilities for art and photography are incredible, from being 

constrained to a flat 2d surface, you can see the depth and form of whatever is 

presented, you can explore and discover it from different angles. skype video calls 

will never again be the same, but until then we must make do with google cardboard.
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7.2         
AUGMENTED REALITY
Augmented reality, or more commonly referred to as ar, is a relative newcomer 

to the field of digital imaging. The fundamental principle of ar is to add, enhance 

or layer onto our existing reality, augment what we see, hear, and feel, expanding 

our experience of reality. ar is in most applications a real-time feature. Real-time 

computing underpins the whole apparatus of communication and data processing 

by which our contemporary techno-culture operates. Without it we would have 

no email, word processing, Internet or World Wide Web, no computer-aided 

industrial production and none of the invisible smart systems with which we are 

surrounded. Real time can also stand for the more general trend toward instantaneity 

in contemporary culture, involving increasing demand for instant feedback and 

response, one result of which is that technologies themselves are beginning to 

evolve ever faster. The increasing complexity and speed of contemporary technology 

is the cause of both euphoria and anxiety. (Gere, 2006: 1)

The first working ar systems were developed in the early 1990s, mainly for 

military use. huds, or head-up displays, can be seen as early predecessors to ar. 

hud systems were mainly developed for pilots in the 1950s to present basic flight 

data to them, without needing to look down at instruments while in flight. 

Today ar is most commonly developed for mobile devices, using such concepts as 

computer vision and object recognition. Mobile devices are suitable platforms, 

because they already include most of the technology needed for ar applications, 

which includes a display, camera, gps, accelerometer and a compass. I will focus on 

ar applications for handheld mobile devices and wearable displays (microsoft 

hololens, oculus rift, google glass), as I think these are the most fruitful avenues for 

artistic exploration. 

All ar is based on the addition of information to our existing reality. The 

information is somehow layered onto what we sense of our surrounding when 



Fragmented Landscape (2016)
By Pasi Rauhala
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observing it with the aid of technical devices. Examples would be navigating the 

city with the help of auditory input, which a software would track us by gps and 

give us sound ques through headphones each time we need to turn, without us 

needing to look at a map. A more advanced version of this would be wearable 

and transparent displays, overlaying our vision with distance data and upcoming 

route directions. What a lot of ar is doing today, is placing computer generated 

images onto real objects, using computer vision and object recognition. The camera on 

a mobile device is used to scan the environment in front of it, the scene is mapped 

three dimensionally and objects are placed into the scene. All of this is then 

displayed in real-time on the screen of the device. In its simplest form this 

is realized by having a predetermined shape in the real world, for example a qr-

code (this could be any type of graphic element), that is scanned by the device, 

which triggers the placement of the ar content in place of the qr-code. This can be 

used for advertising purposes: for example you can have a print ad in a magazine, 

but when the print ad is viewed with appropriate software on a mobile device, the 

ad comes to life and gives you additional information. This technology can also be 

used to hide artworks in our surrounding. The Finnish software company 

arilyn has been developing their own ar platform and has collaborated with 

artists Pasi Rauhala and Teemu Lehmusruusu on an ar based artist’s residency program. 

The venture is called Art Cache Helsinki and it is funded by the Kone Foundation. 

The concept was created by Rauhala and Lehmusruusu who also curate the artists 

and give them technical advice on creating their ar based and site specific 

artworks. In order to view the artwork, you need to go to a specified spot in 

Helsinki, launch the arilyn app on a smart device and point it at the trigger 

element in the environment, which will then open the artwork for viewing. Art 

institutions and galleries are also starting to catch onto the technology, having for 

example video interviews of artists triggered by their artwork.

In the future, we could experience empty galleries, where all the artwork is ar 

based. And each visitor could have their own private viewing experience. It should 

be noted that ar is not limited to being two dimensional and static: as ar elements 
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can be three dimensional and include motion and sound, you can walk around 

them and experience them from all angles. Future technology could possibly 

bring us ar devices built into contact lenses, giving us the ability to directly layer 

reality enhancements onto our vision. This technology is already under development 

and in prototype stage. 

Benefits of ar technology is that it cuts costs from the content creator. There is 

no need to provide screens or other viewing equipment as all equipment needed 

is already held by the consumer in form of mobile devices. ar also opens up 

limitless possibilities for interaction with our environment: it can be interpreted 

in real-time, presenting reality in visions of how we hope it to be, how we fear it 

will turn out in the future, or just to layer history on it.

From a digital imaging point of view, it is the perfect platform for realizing 

innovative projects that embody natural digital characteristics, things that could 

never be created with traditional analogue imaging. Static artworks and images 

in the real world can come to life, transform and morph into new multidimensional 

experiences with ar. Artworks could be in a sense alive. A work could be placed in 

ar space and set to start growing over a specified timespan, the viewer could come 

and watch it one day, and return the next to see it evolved in a new direction. 

Creativity would not only span spatial space, but could also be temporal and time 

based. Even if ar is mainly adopted by the gaming and advertising industry at this 

point, I look confidently to the future and see it as just a matter of time when 

media production at large and the art world embraces ar.
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7.3          
VIRTUAL REALITY
Last of the three concepts and technologies I want to touch on is virtual reality, or 

vr. As the name suggests, the concept is based on replacing reality with a virtual 

one. Where ar is layered on top of our existing reality, vr swipes it all away. vr is 

closely intertwined with 3d and elements of ar. A lot of the technology that makes 

vr possible comes from research on 3d and ar. Almost all virtual reality experiences 

are based on a head-mounted display system, that creates a 3d experience in order 

to give spatial depth to the virtual world presented. Virtual reality has always been 

driven by two industries, military technology and gaming. Military technology is 

looking for more and more advanced simulator systems for cost effective, variable, 

and safe training environments. Gaming industry on the other hand is looking for 

the most engaging and realistic escapist experience. The origins of vr can be traced 

to science fiction literature and popular culture, something for a future age.

vr has been suffering from the same problems as 3d technology, screen 

resolutions, cumbersome hardware and computing limitations. Now most of 

these are overcome, and the technology has made great leaps in the past few 

years. Right now there are four consumer grade systems on market or nearly 

there, samsung gear vr, sony playstation vr, oculus rift, and htc vive. And of course, 

google cardboard, which is basically just a cardboard holder for your smartphone, 

and can’t really be counted in. Cost for these four vr systems is around 400-800 

euros, which is considerably less than the several thousands you had to shell out 

for inferior technology just a few years back. The big shift and rekindled interest 

in vr came when the oculus rift was launched in 2012 on kickstarter and managed 

to collect 2.5 million US dollars in funding. Two years later, in 2014, the company 

behind oculus rift was bought by facebook for 2 billion US dollars, which is a 

thousand-fold rise in value in two years. After this all other major players entered 

the vr race and started rapidly developing their own systems. This goes to shows 
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how much the media and entertainment industry is betting on vr to become the 

next big thing.

It is extremely important to remember that vr is entirely computer generated as 

all elements presented in a vr environment exist as code in programs. This does 

not mean that parts of it couldn’t be recordings of our reality, but all must be digital. 

vr is, and will be the closest thing we have to leaving the bonds of our physical 

world behind and experiencing something truly exceptional and otherworldly. 

Limitations for this experience has been the movement restrictions put upon the 

user of vr devices, as the user is mostly limited to staying bodily in one place, lacking 

the physical experience of moving around the virtual environment. There is 

however technology in place that lets us freely walk, run, jump and turn in virtual 

environments, even suits that cover the body in order to give us touch sensations 

of the virtual environment. In the future, we might even get to experience the 

virtual reality systems of science fiction movies, where whole rooms and 

spaces become vr environments we can freely move around in. 

I believe that vr is the technology of the future, imagine movies in 360 

degrees and virtual reality, giving you the opportunity to walk around the action 

and be one of the participants in the unfolding story, no longer being the passive 

watcher. Imagine going on vacations to other planets, experiencing the past or 

the future, walking on a virgin Earth inhabited by dinosaurs. Imagine creating art 

for a virtual environment, placing the material you capture in a place where you 

can move inisde it, interact with it and live surrounded by it. The possibilities are 

so overwhelming that I have a hard time fathoming or imagining everything that 

we can create and the experiences we will be able to convey through new forms of 

art – art that is deeply rooted in digital imaging, partly the same technology that 

digital photography is built of. We are on a path that is destined to diverge more 

and more from the old roots of analogue photography, and place digital imaging 

on the map as its own independent entity, freed from the past.



Phantom
By Daniel Steegmann Mangrané
Artwork utilizing Oculus Rift
and motion capture technology
at NewYork’s New Museum.
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7.4    
BLURRING
BOUNDARIES
OF MEDIA
Digitalization of all image creation has started to seriously blur all boundaries 

between different practices. Definitions and differentiation between images 

produced by photography, video and computer generation is getting almost 

impossible. We can now make computer generated images that are nigh impossible 

to tell apart from their photographed counterparts. All digital images have an 

unprecedented affinity with each other, making them comparable and enabling 

their integration which each other. The transfer from image to image is possible 

and one can create previously unknown images. (Rainio, 2012: 112-113) In a 

commercial context, non-post-processed images are non-existent. If we start 

putting down lines between real digital photographs and manipulated or computer 

generated images, then at what point do we stop pushing the boundary? Where 

do we exactly set the line? Journalistic best practices for documentary images do 

exist, and they are enforced by different news agencies. Many of these rulesets 

have been created after controversies with too heavily edited or outright 

manipulated documentary images. But in a wider context it doesn’t make a lot of 

sense. All digital images are based on the same workings and principles of encoding, 

disregarding their origin. From this point of view, it would be best to separate 

analogue technology into its own category, and place all digital imaging under one 

and the same. Different types of digital images would thus only be variations and 

placed on different branches of the basic digital concept they are built upon.

This merger of technology is apparent when it comes to video on still production. 

Nowhere has technology for motion and still imagery been so intertwined as 

in current imaging technology, everything from mobile phones, digital system 
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cameras, and professional film cameras can be used for both still and video 

production. It is probably impossible to buy a digital camera for still photography, 

that would not record moving pictures. Video and film creators have fully adopted 

still image technology into their workflows since the introduction of the canon 5d mk2 

in 2008. It was the first piece of disruptive technology in the digital imaging field, 

after replacing analogue tech. The camera had the possibility to record fullhd 

video of an exceptional quality compared to the price point of the equipment. 

It was the launching point for a complete industry of digital video created with 

dslrs. Now digital still cameras are even bought just to create video with them. 

Photographers become cinematographers and vice versa.

The blurring of boundaries runs however deeper than just technology. The 

resolution of video keeps on rising, you can now record material at hd, 2k, 4k, 6k 

and even 8k resolutions. This had led to a situation where still photography has 

started to be done with video. Instead of taking single images, a high-resolution 

video is recorded of the subject. This video is then examined frame by frame, and 

the best frames are extracted to be used as still images. We could capture 

hundreds of images per second, with filming possible at ever increasing frame 

rates. A one minute video could give us 6000 potential frames, when shot at 

100fps. At 8k uhd the resolution available would be around 33 megapixels per 

frame. The same goes the other way, when shooting video, we can ignore taking still 

images for promotion, we can just extract suitable frames later in the production.

The same type of digital processing done to still images is now possible for 

video in real-time. Processing that was previously either impossible, expensive, or 

time-consuming. As computers grow more powerful and software more sophis-

ticated, the variety of forms (often referred to as polyforms or meta-forms) that the 

data can assume is increasing (Wands, 2006: 14). The increase in computing pow-

er and memory has made smartphones more powerful than supercomputers of 

the 90s. Feature length movies have already been shot entirely on mobile phones.

Digital negative technology previously incorporated only in still images, 

is now becoming widespread in digital cinema. raw video capture is the new 
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standard for video and film production. A convergence of technology is taking 

place, where we will in the future see the disappearance of specialized technology for 

still and video creation, at least on a consumer level. Professional special needs 

will always keep a niche market alive.

Distribution of video and films are also converging into the digital. Almost 

all cinema movies are now distributed using Digital Cinema Package (dcp) technology. 

Where we used to ship around film reels and laser discs, we now send digital 

packages with satellite links. If we take apart a dcp-package, then we will find at 

the core a collection of jpeg2000 file format digital image files. Each and every 

image shown in a movie theatre is a separate still image.

I predict that the convergence of technology, working methods and ideology 

in digital still and video production will only speed up in the coming years, until 

we are at a point when static images and images in motion are mixed and almost 

indistinguishable. After all, why stick with black and white if you can have colour, 

why be still if you can have motion? It’s the new chromatic divide.

All the frames from 1933 King Kong
used in The Whole World Will Pay
from the Frameland series.
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According to Kevin Robins the future of the image is not (techno-logically) determined. 

There still exist different possibilities, as long as we can resist determinism. For 

these alternatives to exist we must think very carefully about what it is that we 

now want from images. (Robins, 1995: 48) Michael Punt again rises the following 

question in 1995. If the visual image has a future beyond being an amusing 

distraction (which is not entirely certain), then digital photography may force us to 

think more about those theoretical models and histories of technology which can 

account for the productive coexistence of contradictory responses to technology in 

both popular culture and professional practice. Theories that admit the conflicts 

between radically opposed views of the same things. (Punt, 1995: 80) The future is 

not determined, even if the logical step would be to converge all digital imaging 

into one field and separate analogue photography from its digital counterpart.

It is however a given that technology and digital imaging will keep on 

evolving at ever increasing speed. Our society will keep on getting more and 

more connected with each passing day. More people are added to the global 

network every moment. The Internet of Things is lurking behind the corner, soon our 

refrigerators will start taking pictures and uploading them to instagram. New 

platforms for social interaction will appear and the current ones will disappear. 

Aerial drone photography will expand, or be heavily regulated. Geo-blocking could 

be a future feature in phones and cameras, it could make photography in specific 

locations impossible, either permanently or temporarily. Digital imaging will 

see hdr imaging become the norm together with 32bit processing. Education of 

the masses is needed in a world centred around information and media. 

According to some radical theories humanity must start evolving in order to 

keep up with artificial intelligence. In a few years we might need to start 

upgrading ourselves with technology.

Nothing in nature is ever at rest, and the fundamental cornerstone of 

photography, electromagnetic energy, is constantly on the move, and it 

is dynamically affecting and transforming visible and invisible aspects of our 

surroundings. We should in the same way stay flexible, movable and transformable 
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in our mind. Our ideas about the past and our hopes for the future should meet 

in the present, creating visions with all the tools at our hands. 

We should however tread with caution into the digital age, as dissolving 

the physicality of our reality into binary form might leave us out of touch with 

ourselves. Being too deeply connected will separate us from all life surrounding 

us. The real world at the essence of the photograph is still derived from physical 

space – forgetting this and indulging in a virtual reality might easily detach us 

from the reality around us. Life is still the one singular entity that empowers our 

creativity. Binary numbers are a dead construction, they only operate on given 

commands. The future should focus on what we do with our tools; it does not 

matter what they are, but what they create.

One of my first ever digital
composite images. Made during my 

first year of studies, back in 2006. 
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