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A. P. Vague: With a variety of new developments in the field 
of space exploration, telepresence and virtual/augmented 
reality have begun to play a larger role in science.1 But what 
interests me is the long history of invented depictions; NASA 
has used artists’ renderings, 3D models, animations, and dia-
grams for decades as a means to demonstrate what is inher-
ently difficult to photograph or capture on video. Thus the 
aesthetic of how we conceptualize space is created at least as 
much by our imaginations as by naturalistic recording. This 
is not to say that renderings are necessarily inaccurate or 
without empirical scrutiny (images from the Hubble Space 
Telescope are processed in Photoshop, not to obfuscate the 
data but to add clarity).2 I wonder about the future of explo-
ration aesthetics. As the technology involved with imaging 
and modeling improves, how might our fictional representa-
tions of space adapt? 
 
Patrick Lichty: To address fictional representations of sci-
ence, some discussion of the work being done in actuality 
is really useful. For example, I was recently at the 2017 
Augmented World Expo, where Nathaniel Guy was talking 
about their use of the Hololens for the Mars Rover Missions.3 
Apparently they are using photogrammetry (unfortunately, 
not stereo) to map out the sites where rovers are at any one 
time. The benefit to this is that in guessing distances to any 
point of interest, by using AR, they have been able to correct 
for visual foreshortening immensely. This a great application 
of immersion. 
 
In regard to the larger scales, the issue tends to be related to 
not being able to image from more than one position, roughly 

1  http://newatlas.com/exploration-telepresence/50170/

2  http://ivc.lib.rochester.edu/category/issues/archives/issue-19/

3  http://youtu.be/nvq7djFWIgo

speaking (the Earth, probes or even Lagrange Points), even 
though the Voyager probes have entered interstellar space. 
The Hubble, and soon the Webb, will give us even greater 
views of the cosmos, but we still have a somewhat limited 
amount of information to go from. Even though we can make 
great inferences though the limited amount of parallax we 
do have, I feel that it is still relatively limited. This creates 
the necessity for science to meet the imaginary to at least 
give a subjective interpretation of our data. Humanity can 
then try to make better sense of the astronomical data we 
do have. The issue for me is that in the era of fake news in 
which there is a confusion about the objective, artists have to 
be careful when aestheticizing science as not to present it as 
objective information. This is what I love about the CERN,4 
NSF Antarctican,5 and other residencies.

AV: This description of 3D imaging in science brings up 
two aspects of media that have always interested me. First, I 
think of media as a time- and place-shifting tool. The advent 
of written language itself was in many ways a means to 
displace communication - to make information intelligible 
outside the immediate time and place in which it was made. 
The other concept relates to the nature of media as flawed 
and unable to represent various aspects of reality. 3D imag-
ing has a long history of use in espionage as well as archae-
ology,6 which serves as an example of a certain weakness 
in 2D images (the foreshortening you mentioned). There’s 
a parallel to the idea that media is a tool for extending the 
reach of communication; methods like parallax observation 

4  http://arts.cern/collide

5  http://creators.vice.com/en_uk/article/jpv9py/
artist-residency-program-antarctica

6  http://2015.caaconference.org/2015/04/13/book-of-abstracts/



and exoplanet detection7 are ways of maximizing information 
at the receiving end rather than that of the sender, in some 
cases by only observing secondary effects.

I also think of the CERN residencies as a very positive way 
to try to parse out the relationship between information and 
aesthetics. I consider artistic processes, though different from 
the scientific method, as means of altering perception in 
order to expose or generate new ideas. Without overstating 
the importance of art and artists, there is some truth to the 
idea that a creative perspective can serve a valuable function 
in fields like basic research, and in some cases artistic inter-
pretations can be effective aides in the process of analyzing 
data.8 I’ve heard it proposed that the “STEM Subjects” 
should be renamed “STEAM” in order to include art.

PL: Sure; if we look at the etymology of medium, that is, 
the latin stem medius, or middle, we can look at mediated 
communication having a here, a there, (place) and a through 
(time).  But this is pure McLuhan; the use of technology as 
transport medium definitely connotes travel in time and 
space, both from/to and through. This has been explored 
from the early days of electronic art from telecom/Telematics 
to today’s interpretation of telemetry.

Regarding what I interpret is the shift from 2D to 3D, the 
first place my mind goes, especially with the vector of dealing 
with data (science, archaeology, intrigue) is that of visualiza-
tion. And as we well know through the work of Tufte,9 visu-
alization comes through the choosing and parameterization 

7  http://en.wikipedia.org/wiki/Methods_of_detecting_exoplanets

8  http://www.nasa.gov/content/goddard/
more-than-meets-the-eye-nasa-scientists-listen-to-data/

9  http://www.edwardtufte.com/tufte/

of metrics and then realizing them. One of my favorite artists 
in this respect is Burak Arikan,10 whose systems of network 
topologies aptly present social relationships (politicians, art-
ists, etc). Another is Scott Kildall’s work in the deconstruc-
tion and remapping of city topologies, especially his work of 
mapping the abandoned cisterns of San Francisco.11 However, 
if either of them put too many layers of information in place 
or make unfortunate associations between data sets, you 
have confusion or illegibility.  

Or worse yet, you have the Google Deep Dream problem that 
comes from giving the wrong data set to a natural learning 
algorithm. For example, I have been enjoying Alex Reben’s 
Deeply Artificial Trees, a Google Deep Dream reinterpretation 
of an old Bob Ross The Joy of Painting episode.12 In this deep 
hallucination, Bob seems to be made up of pictures of dogs, 
and this is due to what Steve DiPaola at Simon Fraser Uni-
versity called reference set problems. That is when a natural 
learning algorithm is given a set of reference data to start 
from, it biases toward it. This is only natural as we tend to go 
off what we know, so why shouldn’t a machine? But in this 
case, it is faces of dogs, and that is what tends to come up. 
So, the visualization protocols may come up with total gar-
bage, if that’s what you feed it. This is the boundary between 
relevance and chaos; this parameterization and representa-
tion. 
 
How do we contest this? I think Allahyari and Rourke’s 3D 
Additivist project13 is the best example currently in place. 
Put briefly, my interpretation is that with the advent of 3D 

10  http://burak-arikan.com

11  http://kildall.com/modeling-cisterns/

12  http://youtu.be/RYGKwsw7TuM

13  http://additivism.org/cookbook



printing more plastic will be generated from the virtual world 
than ever before (data realization), and one way to contest 
this is an accelerationist one: to slam as much data together 
to contest the technology and the spurious nature of realized 
datasets in general. I think that this project pierces the thin 
film of credibility that our visualizations have. While it isn’t 
useful to utterly discredit visualization, it is useful to hold 
them circumspect, as “False Viz” is tantamount to “Fake 
News”.

That leaves us with your suggestion of veracity in art. Ever 
since the 19th century and the coming of the First Wave 
Avant Garde, except for artists like Goya and Bosch, a certain 
“truth” to the work was assumed. With Abstraction and 
Dada came the shattering of the frame; the notion of the 
necessity of realism came to an end.  

The Artist, when coming to the subject of being the inter-
preter of scientific information, sits at a crucial crossroads 
- that of inference versus representation. This quandary is at 
the heart of Picasso’s axiom that art is a lie that gets at the 
truth, and whether truthfulness in art is mandatory when 
intersecting with science and engineering, or even just a 
sense of veracity. This possible call to truthfulness is also 
a potential issue I see in the so-called STEAM initiative. 
Besides allowing art, a discipline which is often solely inspi-
rational, to be “applied”, it becomes vocational and far more 
like design, but really, perhaps more like “innovation”, or the 
modest, achievable human centric “problem”. While in this 
age where neoliberalism is decimating the educational sys-
tem in the USA, I understand the necessity for the fine and 
applied arts, but the cultural bias today is far in the direction 
of the applied and the vocational in terms of the monetiz-
able. STEAM is beneficial, but culture needs to be wary of 
it, as the upshot of having more native programmers is not 
greater overall technical literacy, but devalued labor due to 

greater supply.

AV: I have often wondered about the relationship between 
quantity and technical literacy, particularly in the context of 
information accessibility. Projects like Wikipedia rely on a 
certain trust in consensus - or at least a distrust of hierarchi-
cal selection, and I share the skepticism. The relationship is 
much less clear when the concept of vocation is involved, but 
a possible thread in this discussion is that canonization is a 
step toward obsolescence. 

With respect to McLuhan, I think of the medium and mes-
sage as only two parts (of many) that constitute communica-
tion. The concept of increasing the amount of raw data avail-
able as a way of confounding the process of realization can 
remind us of another relationship in media: the information 
and the message. Technology has always, in part, functioned 
as an incidental set of solutions to existing questions; the 
lightbulb that McLuhan considered an historically significant 
example of a medium is really only the best available technol-
ogy for lighting the dark during the course of its popularity 
- and it will be replaced by another, better technology for the 
same purpose. But the information is distinctly not the mes-
sage in any contemporary sense of what media does, and is 
far more dislocated in history than anything with a physical 
or digital protocol for its dissemination. We sometimes hear 
of this described as a signal/noise relationship, but this idea 
doesn’t do enough to understand a “signal” in the first place. 
A signal needs a cypher in order to function as a carrier for 
a message, and here is where I think the more significant 
translation occurs: between the signal and the message. The 
built-in interpretation we automatically do when hearing a 
language we know can lead us to forget how fallible signals 
intrinsically are. The concept of “burying the lead” is a well-
known tactic in legislation and litigation in America as infor-
mation can intentionally blot out messages through quantity. 



Artworks seem to function differently in these relationships, 
however, since we often expect a medium to be chosen for 
content-based reasons when critiquing art. For instance, if an 
artist were to create an installation that consisted of millions 
of pages of text, we might assume the artist intended the 
work to be about burying the lead as a concept in itself rather 
than a tactic chosen for this function.

One of my favorite artists who have addressed this is Cedric 
Flazinsky,14 who has experimented with the opposite of 
an accelerationist approach to digital reality by creating a 
contrived rarity to digital artworks. These pieces are distrib-
uted in a digital format that is designed to prevent arbitrary 
copying, making a finite edition of each piece. In one sense 
this approach recalls the futility of the DRM concerns that 
disrupted the music industry with the advent of the CD-R15 
(which itself was not unlike the conversation that the 
compact cassette initiated in the same world). But a more 
subversive possibility of this approach looks toward a future 
in which media can no longer be reverse-engineered. In this 
possible future, the complexity of information in a computer 
program would be so removed from any possible means of 
accessing the code itself that it could no longer be altered, 
adapted, or implemented in any new ways by human devel-
opers. There are burgeoning real-world examples of this, as 
AIs tend to invent their own languages16 and decentralized 
systems move closer to being unhackable.

The necessity of realism in art has a profound place in the 
history of photography, as the advent of photographic pro-
cesses forever changed the nature of image-making and by 

14  http://normalfutu.re

15  http://www.theregister.co.uk/2005/08/15/riaa_cdr_p2p/

16  http://www.digitaljournal.com/print/article/498142

extension the role of artists. The influence of photography 
on painting at least as early as Degas is well known, but I 
find the concept that the camera’s mimetic potential disman-
tled the efficacy of the painter dissatisfying for a number 
of reasons. First, this idea assumes that the art of painting 
always had a certain ambition to represent the “real” through 
pictures. Such an intent shouldn’t be assumed, and is clearly 
contested in various ways throughout the history of painting. 
Secondly, and more importantly, it considers photography 
an index of the real. Sontag describes the flaw in this read,17 
which is perhaps even more relevant today with the availabil-
ity of digital imaging and manipulation such as smartphones 
photography. What interests me about the early stages in 
photography’s development is that the plates that were being 
made were themselves the objects of experiments. In a literal 
way, 19th century photography produced images by the phys-
ical, original results of actual experiments. I’m unsure of any 
other medium that has included true experimentation in this 
way since, which brings up the idea that “experimentation” is 
a term distinct from “innovation”, and that the two shouldn’t 
be confused.

PL: I like the way we’re conversing; unpack/recode, unpack/
recode. So, in that vein, I’d like to suggest another word in 
terms of your “innovation/experimentation” dichotomy. 
What I would like to suggest is the distinction between 
innovation and invention, as I believe that they are conflated, 
at least in the popular imaginary. As Guy Kawasaki once 
said, the refrigerator was “invented” over a hundred years 
ago, then innovated ever since.18 Invention is the disruptive 
introduction of new techne, while innovation is the steady 
improvement in design using modest achievable goals. In 

17  Sontag, Susan. 1977. On Photography. London: Penguin Books.

18  http://guykawasaki.com/what-i-learned-from-steve-jobs/



regards to capital, innovation is the darling as it is easier to 
chart; invention’s benefits (or profits) are harder to chart.

To continue to drill backward into your thought, let us 
consider Daguerre to McLuhan, perhaps even to Jobs. As 
Newhall wrote, Photography utterly freed the painter from 
their function of representation, and only a short twenty or 
years or so after the invention of the photograph, we have 
Manet’s Luncheon on the Grass.19 In terms of representation, 
we have the invention of a medium/modality that unseated 
the previous medium and replaces it with other concerns. 
Photography’s replacement of painting overturned veracity 
for aesthetics, and perhaps that is what the internet has 
done - by creating a populist medium, it has distanced the 
notion of the truth of the text (or the image) from the notion 
of institutional media and gave birth to popular opinion over 
references. In Benjamin’s Art in the Age of Mechanical Repro-
duction20 (which, by the way, reaches its terminus in Warhol, 
not Manovich, in my opinion) the Photo’s truth (in terms of 
the Aura) has been overturned by reproducibility, or in terms 
of the Digital Age, by Photoshop.21 The problem, as I think 
i read you, I agree is that the digital image is so distanced 
from the “scientifically” made image that we are presented 
with images that we cannot process, like Steve DiPaola’s 
work in algorithmically blurring the mimetic nature of the 
facial image, to the point where even recognition algorithms 
can’t figure the image out, like a human Captcha.22

And that brings me to where you are talking about “burying 

19  http://www.manet.org/luncheon-on-the-grass.jsp

20  http://youtu.be/KzMULfXbguI

21  Benjamin, Walter. 1968. The Work of Art in the Age of Mechanical Reproduction. 
ed. Hannah Arendt. London: Fontana

22  http://dipaola.org/lab/

the lead”, and that might lead back to Shannon and the 
notion of signal, noise, and the ability to correct the signal 
in light of noise. In the “old days”, floppy disks and phone 
modems could check for errors using things like Cyclical 
Redundancy Checks (CRCs), but this is anachronistic now 
in terms of contemporary security regimes in digital sys-
tems, like the Blockchain. An important moment for me 
was the end of analogue TV in the United States, which 
meant that TVs no longer had “static”, which is actually 
the visual representation of the microwave background of 
the universe, which I hope might lead us back to science 
and space. However, As Baudrillard might say in The Illusion 
of the End, elimination of a thing merely causes it to exist 
everywhere else,23 as politics become entertainment, sports 
are sadly just business. Eliminating noise from the digital 
signal gave birth to Glitch, as artists are often loath to merely 
surrender to regimes of control. In addition, discursive 
noise, through boards like 4chan, arguably gave birth to the 
alt-right, and digital culture is at a quandary whether the 
California Ideology was all it promised, as Curtis describes 
in his prescient documentary All Watched Over by Machines 
of Loving Grace.24 The whack-a-mole game of noise elimina-
tion may have merely given rise to chaos emerging through 
Deleuzian regimes of control, perhaps even now to regimes 
of “agreements”, which might be my current hope for 
crypto-anarchism.

AV: The theory of invention you mention also has a specific 
and problematic place in art history; art histories tend to be 
imagined with standout moments of irreversible, shocking 
changes that influence everything that directly follows. This 

23  Baudrillard, Jean. 1994. The Illusion of the End. Stanford: Stanford University 
Press

24  http://en.wikipedia.org/wiki/
All_Watched_Over_by_Machines_of_Loving_Grace_(TV_series)



is more of a convenient way for us to look back and neatly 
categorize a confusing past than a credible representation 
of the way artists actually work and change - and one that 
I’m sometimes guilty of this myself in efforts to speak and 
teach quickly. Broad categorical changes are almost never 
the result of a single person’s contribution, but rather the 
incremental progresses of loosely-connected groups, which 
can be overlooked when we simplify histories to sui generis 
creators. Even in contemporary criticism we often hear works 
described as “derivative”, when by all accounts art is far more 
likely to share attributes due to homologous trajectories than 
simple imitation. The fallacy finds itself in science for what I 
imagine are similar reasons (science isn’t my field of exper-
tise), as “firsts” make better headlines than augmentations.

In terms of authority, noise in itself carries a certain reso-
nance with transgression regardless of its source, at least on 
a symbolic level. I mean this in the sense that part of how we 
define noise has to do with its undesirability, its detrimental 
effect on the purity of intended signals. I’ve always liked how 
this creates a paradox with the term “noise music” implying 
both intentional and unwelcome sound. But as a tool for 
defiance, noise is also not beholden to any established system 
of encoding; raw noise can be used to jam radio signals, and 
in so doing a message can be suppressed unilaterally, with 
no alternate argument needed.25 The cultural agnosticism of 
noise can be used to push in any direction, however, as dis-
ruption is not always the province of the moral high ground.

Noise can also elucidate in unexpected ways - the cosmic 
background radiation was discovered accidentally because of 

25  http://en.wikipedia.org/wiki/Radio_jamming

the presence of literal noise,26 and the use of dither in audio 
can clarify recordings. The SETILive27 project used human 
volunteers to classify radio telescope signals in search of use-
ful patterns, as the digital processing algorithms that were 
available at the time were less useful than our own eyes and 
minds for separating terrestrial interference from possible 
research-worthy signals emanating from space. A byproduct 
of this process was that SETILive was actually generating 
unique images from radio data - waterfall displays that were 
basically black and white bitmaps describing background 
radiation on a grid. To someone like me who has an aesthetic 
affinity for glitch and digital abstraction these visualizations 
were beautiful, with unexpected compositions arising from 
the errant satellite signals that the radio telescopes happened 
to pick up.

PL: For some reason I want to make a mention of Hedy 
Lamarr and her notion of changing frequencies as a form 
of secure transmission28 as a sort of metaphor for how I’d 
like to begin closing. For example, Lamarr created one of 
the first transmission encryption methods by methodically 
changing frequency - pseudo-noise. But on the other hand, 
her invention stressed the necessity of a pattern. And all 
computer noise is pseudo-random; I think this is a thread 
we have been chasing this entire conversation. Your example 
of noise/aleatoric music, my favorites being Merzbow, Ryoji 
Ikeda, and Scanner, challenges the notion of representa-
tion in media art, pseudo-randomness and our wired-in 
predisposition to discriminate pattern. This is one of the 
great aesthetic challenges of the 21st century. What is the 

26  http://www.aps.org/programs/outreach/history/historicsites/penziaswilson.
cfm

27  http://en.wikipedia.org/wiki/SETILive

28  http://www.women-inventors.com/Hedy-Lammar.asp



dialogue between machine process and intentionality and 
how does this balance notions of aesthetics and noise? And 
the dialogue between art, technology, science, the balancing 
act between creativity (and I use that word very carefully), 
natural phenomena, and applied science (technology) drives 
a probe into the core of our humanity and the way we under-
stand phenomenology. Anthropic phenomenology (despite 
OOP’s/Posthuman Studies’ efforts to decenter anthropocen-
tric thought) is a huge issue in terms of the way humanity 
frames reality, e.g. the notion of life (SETI) and how the 
discrimination of noise and signal as we see it creates the 
way it represents the human ontology. This drills to the core 
of the question of what STEM education focuses in on as 
useful to humanity as a species vs. merely what the market 
finds useful in terms of innovation. What is spoken about as 
educators, artists, writers, business people, and how can one 
think in these radical terms that discriminate the sociology 
between humanity and the (largely unsustainable) global 
market?

At this time in my career, these thoughts have led to the 
notion of media archaeology. Having also been involved in 
Bruce Sterling’s Dead Media Project,29 the sister of media 
archaeology, the history of technology has been a source for 
re-invention, or maybe even re-innovation through revisiting 
things like Slow Scan TV30 - a HAM Radio technology that 
was invented in the mid 20th Century, and used as a backup 
transmission method for the US Space program, and is used 
on the ISS today. Exploring slow scan TV has led me to the 
consideration of derivativeness vs. reinvention. For example, 
I have been doing new works with artists of the telematic 
era (Bill Bartlett, Hank Bull, Peggy Cady) using period 

29  http://www.deadmedia.org/notes/index-numeric.html

30  http://en.wikipedia.org/wiki/Slow-scan_television

equipment. Also, Hank Bull and others have been gracing me 
with amazing archives of the era of SSTV. So, in doing this, 
is it just going back and being derivative, or using these old 
technologies in a new context as a form of reinvention? This 
is the conversation I am having with european transmission 
art pioneers and scholars, like Heidi Grundmann, Gerfried 
Stocker, Josephine Bosma, Elizabeth Zimmermann and 
Manuela Naveau. 

Whether revisiting genres and technology in new contexts 
reveals remediation (Bolter/Grusin), reinvention or just deriv-
ative behaviour is a big question to grapple with.31 Josephine 
and I have been researching Robert Adrian X’s The World in 
24 Hours,32 considered as the first online performance. Done 
in 1983, it was a satellite-based telecommunications perfor-
mance that linked 16 sites over a day through SSTV, teletype 
and telephone. Over my ten years in building an archive of 
known records about this period, I fell in love with this piece 
and decided I wanted to consider revisiting it. There have 
been other works like Horizontal Radio33 and Randall Packer’s 
group happening, #NewWWWorld Disorder34 that dealt with 
telecommunications, collaboration and space/time.  

But the point is that in conversation with Robert’s wife, 
Heidi Grundmann, she wondered if a widescale teleperfor-
mance could work in a different context. Our opinion was 
that it could - anachronistic technology in new settings 
breeds new contexts, the Signal Culture residency35 proves 

31  Bolter, J. David, and Richard A. Grusin. 1999. Remediation: Understanding New 
Media. Cambridge: MIT Press.

32  http://alien.mur.at/rax/24_HOURS/

33  http://www.kunstradio.at/HORRAD/horrad.html

34  http://thirdspacenetwork.com/newwworldisorder/

35  http://signalculture.org/residency.html#.WfL35RNL9pQ



this, and Nicholas Knouf’s capturing of weather satellite 
data36 is really compelling, especially the recent ones of the 
massive American hurricanes. And when combined with the 
current milieu of media you build a discursive space in which 
you performatively work out these questions, as well as pose 
new ones such as the nature of mediation and communica-
tion in the contemporary networked era, as it is clearly dif-
ferent. Simple examples would be to engage the Global South 
and difficult areas to transmit from like Iran, Iraq, Central 
Asia and the like.
 
This brings me back to the ideas we started with - the issues 
of technology and representation, even elements of the 
social, as technology is intertwined with the sociocultural. 
The use of art and technology as a litmus test for society, 
culture, science, and even ontology in increasingly specu-
lative times is incredibly useful, especially now. Aesthetic 
research reveals new perspectives, and this is part of the 
whole context of the residencies at CERN, and at McMurdo 
Base in Antarctica. We have gone full circle in this conversa-
tion through the effects of industry, technology, mediation, 
digitality are having on society and culture, even to the point 
to which humanity envisions the universe. And although I 
will not give the artist too much importance, it seems like 
society is looking again to them as the “eyes” of our species, 
and we will be part of that leadership cadre as humanity goes 
into more uncertain times. 

36  http://www.instagram.com/p/BZ_yvJ9htZy/


