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Abstract

The PhD by Published Works examines selected practice-based artworks made by the 

author - the artist Stanza - over a ten-year period. This thesis represents an opportunity 

to reflect back on a body of digital artworks after they have been made and to re-

examine the artworks that were conducted through artistic practice-based research and 

to contextualise them in an academic framework.

This PhD focuses on selected art projects made in the period 2007 to 2017 but are 

grounded in work under the title The Emergent City developed from the author's AHRC 

research fellowship at Goldsmiths College, University of London from 2006 to 2009.

The research became an investigation into the ubiquity of real-time data within the city 

to create new media artworks. The practice resulted from technical investigations via 

sensor-based inquiry into real-time global observations currently employed via data 

harvesting technologies which cannot be separated from the artworks made and 

presented.

This thesis discloses how, through practice-based research, these artworks contribute 

to the field of new media art by investigating real-time data flows, that simultaneously 

allow the meaning to be shifted, altered, parsed, and represented back to us, the 

audience, as art. Furthermore, and in context, the work incorporates inquiry into 

dataveillance1, the smart city and the Internet of Things (IoT).

The body of work The Emergent City incorporates research based digital artworks  

which are all in turn investigations into archives of these data that are controlled via 

bespoke online interfaces, which have been reformed and recounted into real-time 

experiences, as emergent artworks made by the author. The artworks are not only 

expressions of ideas that create a rich understanding of complex concepts of the 

1 Dataveillance is the practice of monitoring and collecting online data as well as metadata. Roger Clarke coined the term in 1986, 
as a contraction of 'data surveillance', and published an analysis of the concept in 1988.  www.rogerclarke.com/DV/CACM88.html 
[Accessed 6. July. 2019 ]

http://www.rogerclarke.com/DV/CACM88.html
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contemporary issues of surveillance and privacy. They could also be described as 

technological demonstrators that cross multi-disciplinary boundaries, including art, 

computing and urban studies.

Through numerous commissions, and research grants, these artworks have in 

common that they scrutinised the real-time city as a panoptic control system. Over 

twenty art projects (2007 - 2017) have been made using live real-time environmental 

data, surveillance and security data that have been presented and exhibited in various 

galleries worldwide from the Bruges Museum to the V&A and supported by numerous 

curators, which will be discussed.

Finally, conclusions drawn at the end relate to the possibilities offered to artists by 

representing city environments with data and how artworks can enable us to critically 

reflect upon issues concerning surveillance through data-oriented new media artworks.

The projects are all viewable online at www.stanza.co.uk where all these art projects 

are archived as online interfaces and online visualizations, as well as data-driven 

dynamic artworks in the form of large scale installations, or sculptural objects.

Note for clarification

All the work in this thesis by Steve Tanza is authored and signed as Stanza.  All the 

artwork mentioned or referenced in this text is by Stanza unless stated otherwise. The 

thesis is written in the third person presenting a more formal and academic language to 

the text so that I could distance myself from my work and create a reflective 

perspective.
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containing movies of other artworks referenced in this volume.

Author’s Declaration

I declare that all the material contained in this thesis is my own work.

Steve Tanza

July 2020

2 It is worth noting that a generation has passed since Stanza started making netart in 1994 and from 9th April 2019 most of the 
online net art pieces will be obsolete as online specific experiences. Shockwave technology under most operating systems and all 
browsers is officially being made redundant and this was the main technology used by Stanza in exploring the internet as a 
medium for creative practice.  In due course these links and online netart works will be replaced to show screenshots and videos 
and they will no longer be supported in the online net art context for which they were made. Many of them will be available as exe 
software for exhibitions and provenance.
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1.0 Introduction

The broad research objective is to come to an interpretive understanding of the 

changing dynamics of city life and the environment through artistic practice. In order to 

support a wider academic-based methodology, critical texts and online sources will be 

cited and drawn into the argument to underpin and frame it into a wider contextual 

framework of online networked new media art with a concurrent philosophical 

grounding relating to the stated aims of each artwork.  

Therefore in analysing the artistic portfolio it is important to reflect on selected historical 

surveillance texts and references, on new media artists (as well as the author) within 

this arts practice. The thesis investigates and demonstrates the transition to liquid 

surveillance (Bauman, Lyon, 2013) thus allowing a wider reflection on and 

reinterpretation of these digital media artworks in terms of the data-based monitored 

society we now inhabit. New surveillance practices of tracking, tracing, and sorting are 

now based on information processing and the complexity of data flows inside systems 

and within organisations. Surveillance has responded to the 'slippery nature of modern 

life'; everything is on the move across systems and borders, flowing in perpetual 

motion, continually monitored.

It is the spaces we inhabit, the landscape, the city, and the world that are ultimately 

being networked with technology that can parse data informing us where we are and 

what is happening in the environment at any given point in time. The outputs created  

are informed by the critical analysis of city spaces using wireless sensors. The 

research proposition and practice involve creating artistic scenarios (software 

visualisations and physical art installations and objects) by mixing and evaluating data 

streams that in reality become virtual connected spaces and might also be considered 

as a public domain space. Furthermore the practice speculates on future possibilities of 

connected, open networks by developing this series of artworks under the global title 
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The Emergent City that are affected in real-time by invisible flows of data. Lev 

Manovich suggests that the next logical step is to consider the ‘invisible’ space of 

electronic data flows as substance rather than as a void, something that needs a 

structure, politics, and a poetics (Manovich, 2006).

It is the data flows that Castells (1996, p.442) refers to as 'the repetitive, programmable 

sequences of exchange and interaction between physically disjointed positions held by 

social actors' that are created in the city, which demonstrate our relationship to the 

wider surveyed and monitored landscape with which we complicitly interface that 

therefore becomes the main exploration in the artworks. The complicit nature of our 

behaviour in these systems is demonstrated in the multi-disciplinary expression of the 

artworks which is drawn out through the investigation of surveillance technology and 

has become the unique contribution of the artwor ks to the area of media arts in 

relation to the surveyed monitored space. These cutting edge artworks which have 

been realised through technological experimentation and exploration have been 

referenced and exhibited on the international stage in exhibitions connected to media 

arts, surveillance, smart city, and the Internet of Things (IoT), by numerous authors and 

curators3.

The city, the industrial landscape and the sights and sounds of the urban landscape 

have been the subject of Stanza's work for forty years. The work is driven by a 

fascination with maps, urban planning, the architecture of concrete tower blocks and 

the growth globally of the world's cities.4 In this thesis the city is explored and observed 

through surveillance systems (CCTV) and the new technologies of the Internet of 

Things (IoT) 'smart cities'. These are increasingly rolled out in all cities mainly because 

that is where all the people are. It is this incorporation of technological layers, the 

invasion of privacy, that then affects the social and the political or public sphere. 

Additionally the artworks contribute to a new understanding of the artistic landscape 

3 Curators for The Nemesis Machine (see section 6) include: Andrea Hawkins, Irini Papadimitriou, Emmanuel Cuisinier, Sarah 

Cook, Till-Holger Borchert, Ine Gevers, Ghislaine Boddington, Marco Mancuso, Piotr Krajewski, David Drake, Lucy Johnston, 
Christiane Paul, Richard Rinehart as well as numerous press reviews, catalogues, and radio interviews.
4 Previous artistic outputs have been realised as paintings, LPs of music, videos, cd roms, and internet sites.
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which has traditionally been interpreted through painting in art history but can also be 

expressed through these new technologies which offer a different and additional 

perspective of both time and space.

Stanza's practice involves creating these spatial manifestations of the liquid spaces 

across the city and in the landscape. The platforms and systems the author created 

have become not only relational but alive and given agency with real-time data, not just 

triggering lists of historical assets (data, texts, video etc) to give this illusion. The new 

media artworks surveyed in this thesis can be differentiated from the fixed asset and 

interactive systems being presented at the time by Rafael Lozano-Hemmer5 and Jason 

Bruges6 studio, with a contribution to knowledge expanding new media practice at that 

time (2004).

It is the practice of ‘mashed-up’ city-wide performative experiences, evolving in real-

time, and represented as systems of control which are made available to audiences 

globally by being made and shared online through the internet. This process of 

engagement forges the practice into an original space, that of panoptic aesthetics in 

the field of media art. This is developed from the use of these systems of control to 

envelop the whole landscape, the city, the world as a panoptic space which becomes 

the canvas which is being remediated by the tools of new technology, by languages of 

software into the algorithmically dynamic self-generating artworks that are finally 

experienced. Furthermore it is argued that we are complicit and enangled in these 

technological systems where the we acknowledge we are surveyed and monitered.  

Not only are the artist's sensors placed in the city; the data is parsed over the internet 

through online platforms to facilitate this remediation. Therefore, all of these artworks in 

some form inhabit a real-time online networked space offering many other dimensions 

of experience and shared possibility.

5 Rafael Lozano-Hemmer used remediated pre-recorded data sets in a database format and not cameras in real-time for 
surveillance. For example Underscan appears to be real-time but it is an interactive system triggering pre-recorded videos as 
people move in public space. From (2004 - 2010) http://www.lozano-hemmer.com
6 Jason Bruges Studio. https://www.jasonbruges.com

http://www.lozano-hemmer.com/
https://www.jasonbruges.com/
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Throughout the investigation the author was speculating that artistic metaphors are 

needed to try to imagine the city at a different scale which is not bound by the scope of 

the gallery. The research framework devised methods that would extend our 

imagination and enable that perception of the city as a dynamic network of virtual data. 

Thus the extended research ambition of the project was to put technological systems in 

place in the city that can re-employ our perception and thus create a new 

understanding of how this behaviour unfolds and demonstrate that there are patterns, 

that they are connected, and the systems that evolve can be simulated and acted 

upon.

In this thesis a series of artworks are presented (see Sections 3 - 6): Sensity (2006 - 

2009), House (2007), Gallery (2008), Data Data Data (2010), Singing Trees (2008), A 

World of New Possibilities (2010), Sonicity (2010), Body (2010), The Nemesis Machine 

(2010 - 2017).

They are all made using the collected data and this data is interpreted via the specific 

developed technologies to realise the artwork. There are many unimagined threads of 

data and connections that describe our world that can be explored through wireless 

mobile networks within which we can create artistic interpretations. The objective was 

to 'remediate' these collected data streams into cultural artefacts (artworks), making a 

contribution to the field of networked media arts practice. This at the same time 

discloses some of the problems encountered in trying to address specific research 

questions, including concerns with open data methods as well as the problematic 

technical issues encountered during the evolution and development of this body of 

artwork especially in relation to real-time feeds.

1.1 Context and Rationale

The published artworks have traced a shift in media art from modernist approaches of 

asset gathering (linear construction of media assets from 1980) to arrangements of 

datasets in fixed lists or databases (interactivity from 1994) to new methods of mining 

information across networks in real-time (generative and real-time systems from 2000). 
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This was achieved by culling and hacking data and information off the internet, taking 

images and feeds off cameras used in surveillance networks using CCTV (Urban 

Generation 2002), or for example making visualizations of cities from data using 

wireless sensor networks as in the cases explored in the list of publications which are 

deeply embedded in this inquiry (Sensity 2006 -2009, The Nemesis Machine 2010 - 

2019 et al).

Following these shifts from video to interactive to generative in the author's practice an  

example (out of scope of the thesis) can be seen in the video artwork Conundrum 

(Stanza,1986), where the flow of assets only moves in one direction allowing for a fixed 

interpretation of the artwork. Interactive online artworks in this case facilitated by 

shockwave7 technology allow assets to be recombined via the users' choice allowing 

an interactive engagement and thus variability in the experience. This can be seen for 

example in The Central City (1996)8 and dozens of online projects by the author. 

Finally, the use of real time camera feeds or real time data allows platforms to be built 

that create a living generative recombination of the results as controlled via the 

algorithmic process. This can be seen in Urban Generation (2002), Sensity (2006 ) and 

all of the artworks described in detail that are included in this thesis.

Overall the outputs vary from visualizations communicated over the internet and 

represented as urban screens (Public Domain 2006), installations of data driven 

objects (Sensity 2006), software systems (Sonicity 2010), and mobile phone apps 

(Velocity 2017 - 2019). Embedded in each artwork is the acknowledgement that each 

informational space is networked by different complex systems, some visible and some 

invisible, and all using and representing data from city networks and informational 

spaces.

7 Adobe Shockwave (formerly Macromedia Shockwave) is a discontinued multimedia platform for building interactive multimedia 

applications and video games. Shockwave supports raster graphics, basic vector graphics, 3D graphics, audio, and an embedded 
scripting language called Lingo.
8 Complete achieved project available on 1996.The Central City by Stanza www.thecentralcity.co.uk

http://www.thecentralcity.co.uk/
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The published artworks all disclose ways in which data connect between different 

technological environments, objects, systems, and users that describe our experience 

of the real-time city as space.

1.2 Research questions

Over ten years three identifiable questions evolved which underpin this thesis. The 

questions serve to foreground the research and methods for the purposes of key 

arguments and focus on the contribution to knowledge:-

1. What possibilities do real-time data resources representing city environments offer 

artists?

2. How might artworks enable us to reflect critically upon issues concerning 

surveillance?

3. What plastic, sculptural and visual forms might data-oriented digital artworks take?

The artworks (Sections 3 - 6) Sensity (2006 - 2009), House (2007), Gallery (2008), A 

World of New Possibilities (2010), Data Data Data (2010), Singing Trees (2008), 

Sonicity (2010), Body (2013), and The Nemesis Machine (2010 - 2017) were selected 

because they are connected via shared methods and development processes. The 

knowledge gained from each of the earlier works was then applied to various 

techniques to make this body of new media artworks from the Sensity project (Section 

3) culminating in the last project titled The Nemesis Machine: From Metropolis, to 

Megapolis, to Ecumenopolis (Section 6).
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2. Contextual Review

This section guides the reader through selected contextual arguments by reviewing a 

brief history of digital art concerning surveillance-based artworks and real-time data 

systems, networked space, smart cities implicitly connected to the artworks in the list of 

publications (2007 - 2017). The section is divided up into separate headings to help the 

reader through this complex interwoven interdisciplinary landscape.

Figure 1: The Nemesis Machine at IoT World Forum (Stanza, 2017)

In summary, the text traces the author's main theoretical interest that supports the 

publications. Because the artworks are time-based, the text will reference the themes 

of technology and particularly real-time systems art which are implicit in the practice. 
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Furthermore, this contextual review makes explicit key references to a wide range of 

theoretical sources that shaped the practice, from Bentham to Foucault to Deleuze, 

and then on to Lyon and Bauman: creating a thread on surveillance and visual cultures 

which was interwoven in the development of the published works.

The artworks use smart sensors IoT9 and this can also not be separated from what is 

termed 'smart cities' and therefore this interwoven interdisciplinary thread is also 

addressed.

2.1 Artistic Practice.  Aims, Objectives and Methodology and Practice

In general, there are three simplified methodologies that are common to all strands of 

the working research practice. These involve:

 

Collecting environmental data using wireless sensors.

Visualizing data through iterative experimentation to make these data represent 

something that supports the artistic contexts.

Displaying these data. Placing in an artistic context the ways the audience 

experience and come to a concurrent understanding of the outputs.

This modus operandi is typical for all of the artwork in The Emergent City series. As 

such, all the resulting artworks also adhere to the research objective to represent the 

real-time conditions of the city allowing critical reflection of the real-time city and 

creating a dialectic about the social and political undercurrents embedded by unfolding 

the real-time city through analysis of data and information.

The research is situated in relation to researching surveillance technologies and the 

monitored environment and, as the artistic concepts develop, the working models, 

9 Internet Of Things. (IoT). The term is used for millions of small connected computer devices.
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platforms and artistic prototypes (discussed later) are created.

These works create new knowledge as art or more specifically new media art. The 

term ‘media art’ itself has become generic and broadly can be said to be any art using 

new technology; it can include digital art and internet art, for example. Artistic practice 

has changed and broadened so much in the last forty years that the overall context 

used for defining media art as a separate strand or genre has become more 

problematic and obscure. Areas bleed into one another, practice overlaps, and there is 

a rush to suggest that all creative work is art. 'No topic, no medium, no process, no 

intention, no professional protocols, and no aesthetic principles are exempt from the 

field of art' (Weintraub, 2010, p8).

The research methods include a myriad of technologies used in order to express 

various artistic paradigms which also affect the way we perceive, process and respond 

to visual information technologies. The interdisciplinary methods and novel outputs 

within this thesis reflect this current position where research methods underpinning 

digital art and media art are one and the same.

This observation is shared by Christiane Paul, who notes: 'Digital art has brought about 

work that collapses boundaries between disciplines - art, science, technology and 

design - that originates in various fields, including research development labs and 

academia' (Paul, 2002, p.22).

In his book 'Art Practice in a Digital Culture', Charlie Gere states that digital arts are 

particularly well positioned to address the problem of new knowledge in visual arts, 

'research is being institutionalised as a defining component of the academy of art; the 

academy has become a site for the production of knowledge' (Gere, 2010, p.12). The 

artworks and contribution to knowledge cited in this thesis are therefore characterized 

as being practice based; 'That is research carried out in practice and carried out 

through practice' (Gray, 1998, p.82).

This multi-disciplinary approach in the presented projects is something that has 
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seamlessly entered the author's artistic practice over thirty years. By understanding 

how to use technology in creative and novel ways, the author has engaged with and 

developed a whole range of technological tools. Therefore, the output (the artwork) 

also becomes a map of shifting technological realities and possibilities. The knowledge 

of specific technological systems (wireless sensors, CCTV, robotics, the internet) 

facilitates speculation on how we can merge collected data from various real-time 

situations, in particular, the author's interest in the city as a system (Mitchell, 1995). 

These investigations infer a new virtual space where the networked online city spaces 

could overlap10 without borders creating possible new artworks. Hence the body of 

media artwork presented.  

Applying this to practice one has to experiment and get under the bonnet of the 

technology to understand how it works and then create new outcomes and new 

experiments that will shed light on how data flows overlap in live streams, thus 

demonstrating what the possibilities are for novel artistic experiences and outputs. This 

open methodology led to the creation of sonifications, visualisations, and sculptural 

objects; as well as apps and feedback into other networks and integrated systems. 

Charlie Gere acknowledged how this works seamlessly with technology as part of the 

practice when writing about this work in the essay, 'Stanza’s Object Oriented 

Aesthetics'11  (Gere, 2014).

The methodology was identified through the analysis of the completed research, and 

through the evaluations of research in progress and fully disclosed itself only at the 

end. The experimental and iterative methodology within The Emergent City served as a 

relativist position where realities exist in the form of multiple mental constructions. As 

such this approach corresponds to the definition outlined in the seminal work on 

practice based research (Malins and Gray, 2004).

'The (artwork) embodies a constructivist paradigm which is characterized by a 

‘relativist’ ontology (multiple realities exist as personal and social constructions) and 

10 Stanza has referred to this overlapping augmented virtual area as The Third Space in his follow-on funding bid to the AHRC 
(2010). Referred to here online in his blog post.  https://stanza.co.uk/emergentcity/?p=1267  [ Accessed 6 Oct. 2019 ]
11 Archived online https://stanza.co.uk/about/essays/GERE_StanzaV3.pdf [ Accessed 6 Oct. 2019 ]

https://stanza.co.uk/emergentcity/?p=1267
https://stanza.co.uk/about/essays/GERE_StanzaV3.pdf


19

the epistemology is subjectivist (the researcher is involved); as a consequence, 

methodologies are hermeneutic (interpretative) and dialectic (discursive)' (Malins and 

Gray, 2004, p.20).

As the artist and the researcher practitioner the characteristic of this ‘artistic’ 

methodology is pluralistic, and incorporated by multi-method techniques, where each 

digital art project is customised to the individual artwork under discussion. This has 

involved the use of specified multiple media and multiple technologies to integrate the 

visual, tactile, experiential data into ‘rich’ information embedded in the visual digital 

artistic outputs connecting, data, the city, and surveillance.

Many of the artworks are framed by their interdisciplinarity and can acknowledge 

collaborative methods in the sense that the final outcomes rely on other technologies 

already developed or other software systems (operating systems12) and networks of 

data that are all brought into the narrative.

Donald Schön suggests that intuition and prior personal knowledge play an important 

role. Indeed while speculating on the research methods used, it was often at a gut level 

of response that drove these experiments forwards. 'Reflective researchers in 

situations of uncertainty, instability, uniqueness, and conflict, have recast the 

relationship between research and practice. Therefore research is an activity of 

practitioners' (Schön, 1983, p.308).

As a valid contribution, what all these artworks have in common is that they suggest a 

larger schism and vacuum in the way we understand how the ubiquitous embedded 

technologies of today are disempowering us, and through the surveyed gaze entrap us 

into believing that the technology is liberating. The artworks suggest alternative visions 

of reality that may hopefully have never existed.13 However, since they are made in the 

now and experienced in real-time we actually find this world already exists, for example 

in the form of the Chinese surveillance state14. These concepts are aligned with the 

12 One such operating system is Tiny OS the open source platform developed  at University of California, Berkeley which  is 

deployed  on the sensor boards.
13 Note, in light of Covid 19 tracking APPS it seems many of these speculations are indeed reality.

14 China has turned the northwestern region of Xinjiang into a vast experiment in domestic surveillance. The country is perfecting 
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term surveillance capitalism, addressing the process of commodifying personal data 

with the core purpose of profit-making (Zuboff, 2019).

The artworks uniquely present both the audience and the data as a commodity which is 

performing in dialectic within the landscape in real-time because of the technology, 

thus demonstrating or coming to some reflective understanding of this landscape shift 

a decade before Zuboff's book. The artworks Sensity (2006 - 2009) and The Nemesis 

Machine (2010 - 2017) by operating as visual art machines act not only as art but also 

thematically as research experiments in the digital media art field in which they are 

sited. It is not so much creating a formal knowledge as ‘thinking in, and through’, within 

art (Borgdorff, 2013, p.143).

Parallel to researching sensor-based technology, the aesthetic development of any of 

the systems outputs plays an essential role. By investigating different ways to 

represent these data, it was possible to develop different ways to question the meaning 

of the system facilitated by building these art systems and platforms to experience the 

outcome. In other words, the practice also involved engineering new tools and creating 

custom made software platforms in order to create the artistic vision and address the 

research questions.

The research therefore also explores how digital media art and its distribution can keep 

pace with the rapidly changing technology which includes data from security tracking, 

traffic data, and data from environmental monitoring that has all been interpreted to 

make these artworks.

The interdisciplinary use of new technologies to make new kinds of art, effecting 

changes in products at their inception, also provides a showcase for technology and art 

generating new ideas concerning the ethical and socio-political issues surrounding 

data, tracking and surveillance.

a vast network of digital espionage as a means of social control—with implications for democracies worldwide.  Ref 
https://www.theatlantic.com/international/archive/2018/02/china-surveillance/552203/  [Accessed 2. June. 2018 ]

https://www.theatlantic.com/international/archive/2018/02/china-surveillance/552203/
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In summary, the development of this practice became focused towards a more 

interrogative approach to privacy and ownership of data within data flows using mobile 

phones in the city, and these artworks could be seen as addressing a broader concern, 

namely the securitization of space, experienced in House (2007) and in the more 

recent artwork The Global Dérive (2017).15

2.2 The Surveillance City to The Data-Driven City.

'Imagine walking out the door, and knowing every single action, movement, 

sound, micro movement, pulse, and thread of information is being tracked, 

monitored, stored, analyzed, interpreted and logged. The world we will live in 

seems to be a much bigger brother than the Orwellian vision; it is the mother of 

'big brother' (Stanza, 2004).16

This statement cuts through all the artworks and art platforms made (2007- 2017) that 

repurpose and unfold layers of data. It is the rationale for all the artwork made by the 

author that manipulate and reform other content over networks to make art.

The field of surveillance studies, now firmly established in academia, was central to the 

research of the work and included Foucault, who made a link to Jeremy Bentham the 

English reformer who utilised the Panopticon17 as a metaphor for contemporary life.  

Therefore permanent visibility assures the automatic function of power; this spurred a 

proliferation of texts and theory in the field. As Foucault puts it, 'The Panopticon is a 

marvellous machine which, whatever use one may wish to put it to, produces 

homogeneous effects of power' (Foucault, 1975, p.289).

15 The Global Dérive: A phone tracking app. The software is developed and deployed as a playful investigation into merging private 
data. The challenge in the artwork is to reclaim into the public domain personal information shared ownership and sense of 
belonging to the system removes a layer of control. http://thebinarygraffiticlub.com/derive.html  [Accessed  12 June. 2019 ]
16 Quoted from the author's essay published in Media Art and the Urban Environment: Engendering Public Engagement with 
Urban Ecology. Springer International Publishing (2015). Marchese, Francis T. (p.212)
17 The panopticon is a type of institutional building and a system of control designed by Jeremy Bentham in the 18th century and 

brought to life in the form of a central observation tower placed within a circle of prison cells. From the tower, a guard can see 
every cell and inmate but the inmates can't see into the tower. Prisoners will never know whether or not they are being watched.

http://thebinarygraffiticlub.com/derive.html
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Gilles Deleuze writing in 'Postscript on the Societies of Control' (1992) revised the 

model from the disciplinary society, moving on to the surveillance society. David Lyon 

then suggested that the 'music is made' in collusion with the conductor reinforcing a 

centralised position of control but inferring a symbiosis (Lyon, 2006). The author's 

position in this thesis suggests we all have become complicit by our agency; we are 

active in our feedback, contributing and collaborating with the methods of surveillance. 

This relationship becomes more like an entangled mesh of interactive connectivity and 

exerts itself in hybrid liquid form now far removed from the original Bentham 

Panopticon; which is actually linear and fixed. The era of universal surveillance has 

been created and moved into the mainstream arena with the high profile cases of 

Julian Assange and Edward Snowden. We might not agree to this, we might rally 

against the invasion of privacy and constant monitoring, but it does not stop us using 

our phones, our computers and submitting our data.

To varying degrees, it can be observed that as the technologies have changed during 

this period many artists have immersed themselves in this broad trajectory and 

followed this rhetoric and to some degree have been influenced by or imported these 

theories into their art practice.

However, the symbiotic relationship of the artistic and technological practice explored 

here extends from discourse to practice, through the means of network-based devices, 

first lens-based (cameras) and then data based (sensors), from surveillance to 

dataveillance. While being consciously aware that although the landscape is being 

portrayed and represented, it is the context of deployment within the technology and 

the degree to which the content (image and data) is manipulated that give wider 

context and meaning to Foucault’s (1975) ‘machine’ for creating and sustaining power.

In the data-driven algorithmically driven artworks what is also made malleable are the 

wider systems of the networks of data from the city. For example, in an early work 

Urban Generation (Stanza, 2002) three hundred cameras are networked into the online 

artwork which is reworked by an algorithm in real-time. Control is leveraged from one 
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system of control and re-presented back to the audience as an open system within the 

aesthetic gaze. In this case the three hundred cameras from all over London are 

utilized in real-time as hundreds of images are refreshed to the screen as a 

manipulating kaleidoscope of constant observation. The agency of the data is alive and 

corruptible and made malleable demonstrating real-time performativity as well as 

possible networked disruption and abuse.

Essentially content derived for one purpose is now interpreted and the data, in this 

case image-based, is reformed to create a screen-based artwork. In this technological 

system it is the code, the algorithmic interpretation of the data that facilitatates the 

opening and closing of gateways to create new meaning. This narrative also creates 

borders, within databases of locked or private information. On a smaller scale all of 

these networks serve to illustrate similar intention and purpose. Essentially algorithms 

have been added to Foucault’s list of prisons and once again these platforms serve to 

illustrate our complicit relationship to this interrelated world, trafficking meaning in 

varying directions. The algorithms build an invisible layer around our experiences 

online.

In the catalogue for the exhibition 'Please Come Back'18 (Lovink and de Vries, 2017)  

the observed panoptic layer is extended further. As sensors track your movements and 

aim to read your mind, the technology seeks to re-purpose God's role in the hierarchy. 

The panoptic all-seeing eye is focused on the 'prisoner' within the walls, inside the 

database, via drones, maps, sensors, and cameras, all the while watching everything.

Speculative art practices have problematised the loss of privacy from different 

perspectives and this issue aligns itself with the substance of the artworks under 

investigation. David Lyon in conversation with Zygmunt Bauman proposed that it is in 

the city that we experience surveillance in ways that are multi-faceted, multi-layered, 

and moment by moment (Bauman, Lyon, 2012). Therefore it is the real-time moment, a 

18 Please Come Back (2017) was an exhibition in Rome that included The Nemesis Machine in the catalogue. The exhibition 
presented an overview of artworks that resonated with the topic surveillance and art. From an art historical perspective this was the 
most complete exhibition since Ctrl Space (2001) Rhetorics of Surveillance From Bentham to Big Brother.
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constantly monitoring city via ubiquitous technologies that is the focus of the artwork, 

as it is in the ever present that we are always under observation. Within this context all 

the artworks in some way sort the city and its concurrent behaviours via the ubiquitous 

technologies of today (CCTV cameras, sensors, phones, databases, code, algorithms).

This section of the literature review positions the author's artworks in relation to 

surveillance ‘culture’. It argues that the artworks all align themselves within this 

discourse and demonstrate an understanding of the author's interest both in the city as 

a system, and the technologies used in the city for observing and monitoring space and 

people. This inherent feature of surveillance and control within digital communications 

now blurs the digitally panoptic and Orwell's big brother which have become one and 

the same.  A seminal moment for the author in the ubiquity of surveillance in society 

was the infamous James Bulger19 murder which was caught on closed circuit television 

systems (CCTV). Since 1993 this technology has increasingly embedded itself in the 

landscape and urban fabric.

It is therefore important to first investigate how surveillance culture has been adopted 

by the author, both in relation to other artists working in the same period and through 

the approach to what can be described as ‘lens based surveillance’, often using CCTV. 

The field however is now very broad as the social, political and individual invasion of 

privacy has been highlighted by scholars and academics, not just artists. Whilst the 

sheer breadth of this discourse largely falls outside the remit of this thesis, it is however 

worth acknowledging.20

2.3 Surveillance and lens based arts.

Surveillance art is here split into two areas, the lens-based video art that emerged from 

19 The moment was caught on Closed circuit television (CCTV) at 15:42 as low-resolution video images of Bulger's abduction from 

the New Strand Shopping Centre in Bootle, Liverpool on Friday, 12 February 1993. Councils and police have  argued that CCTV 
can be used to prevent crime; this initiated a huge investment in CCTV in the UK.
20 For further reading see Theorizing Surveillance. The Panopticon and Beyond. Edited by David Lyon (2006)
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about 1969, followed by a liquid networked data space, which is termed dataveillance, 

made visible in the author's artworks since 2004.

There have been many international exhibitions about surveillance in the last twenty 

years. Two examples are 'Ctrl Space' (2001) at ZKM in Germany and 'Please Come 

Back' (2017) at the MAXXI in Italy which included the author's work in a large 

catalogue. The latter addressed the world as a prison, and set out to remind us about 

the relationship between artistic creativity and surveillance and control.
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The discourse that contextualises the digital artworks in these exhibitions concerns 

both environmental monitoring and surveillance that operates between both the lens-

based and data-driven technological inquiry. As the research publications highlighted 

do not exist in isolation from previous research it is useful to initially provide some 

continuity of the author's practice, shining light into the social and political relationship 

of the new optics that are offered by surveillance culture and the technology

 as a framework for artistic expression.

Artists that have made artworks using lens-based surveillance technologies include, 

Nam June Paik,, Dan Graham, Julia Scher, Peter Weibel, Bruce Nauman and more 

recently James Coupe, Jill Magrid, David Rokeby, Manu Luksch and Rafael Lozano-

Hemmer21. All of whom have incorporated reflective surfaces and lens based CCTV 

(surveillance) cameras that vie for attention via the spectacle of society. In what might 

be termed as a contemporary version of Lacan's mirror gaze 'context produced content 

and overarching sociopolitical systems regulate behaviour' (Albu, 2016,  p.110). This 

acknowledges of Lacanian psychoanalytic theory, where the person subjected to the 

'gaze' encounters a loss of autonomy upon awareness that he or she is a visible object. 

The gaze can be understood in psychological terms: 'to gaze implies more than to look 

at - it signifies a psychological relationship of power, in which the gazer is superior to 

the object of the gaze' (Schroeder, 1998).

21 These artists and artworks are well known, for example:- Nam June Paik’s TV Buddha (1974) is a closed circuit video 
installation, bronze sculpture. Dan Graham's Time Delay Room (1974) were two rooms under surveillance by two video cameras 
with an eight second delay. Julia Scher’s Predictive Engineering (1993) is a multichannel video and sound installation, with live 
cameras, sensors, microphone, mirrors, tape, plastic balls, drone. Peter Weibel's Endless Sandwich, (1969)  a closed circuit video 
feedback. Bruce Nauman's Video Surveillance Piece: Public Room, Private Room. (1969).  More recently other artists using 
surveillance cameras include James Coupe’s Sanctum (2015) CCTV tracking in the gallery with added narrative of storytelling. Jill 
Magrid’s Evidence Locker (2004) where the artist collected videos from Liverpool CCTV networks with herself in the images.  In 
David Rokeby's Sorting Daemon (2003) the system looks out onto the street, panning, tilting and zooming, looking for moving 
things that might be people. Manu Luksch created Faceless (2007) from CCTV footage blocking out the faces. Rafael Lozano-
Hemmer's Zoom Pavilion (2015)  tracked visitors in the gallery.
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In this thesis the concern is broadened to investigate the city-wide surveyed reflective 

gaze. This is in order to encompass a larger surveyed space since it's mainly the city 

that is under constant observation, but also to focus on the ubiquity of the technologies 

under discussion. In order to make the artworks eternally current and facilitate one of 

the artistic mandates, real-time networked cameras are adopted and hacked to create 

large scale information networked artworks; thus making networks of networks, 

creating a real-time multiple-point perspective and moving the scope of the artworks 

outside that of the gallery or typical installation.

Several earlier artworks made between 2000 and 2005 researched systems for data 

usage that could access vast areas incorporating ideas about lens based surveillance, 

control, and the performative quality of real-time media. These needed to be 

investigated and brought into the discussion further, to illuminate the development of 

the ideas of surveillance and control within the artist's practice. 'Urban Generation; 

trying to imagine the world from everyone else's perspective, all at once'. (2002 - 2004) 

illustrates this.22

Figure 2: Urban Generation (Stanza, 2002 - 2004) 

The data (images) pictured are re-mixed into this online artwork that looks like a filmic 

experience, but it is not a film. This 'filmic system' is constantly evolving and will never 

22 Urban Generation project archive http://stanza.co.uk/urban_tapestry/index.html

http://stanza.co.uk/urban_tapestry/index.html
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be the same again; the images are not recorded. Each screen is a live real-time image 

from one of hundreds of cameras in the city of London.23 This generative artwork called 

into question the 'urban generation', a period during which the threat of terrorism has 

made our environment ripe for surveillance and privacy abuse. Private space has 

become public space, public space has evolved into covertly governed or overtly 

corporate space. The border of this space cannot be separated in this panoptic mirror 

gaze.

The artwork creates online a unique interpretation of a multi-point perspective of the 

city that exists always in the present time. The system expands both the distance and 

experience of the artwork not limited by other artworks presented as gallery 

installations, and this systems based artwork has moved beyond the linear and the 

interactive to fuse a hybrid interweaving generative system. The artwork is exploring 

the rhizomatic multi-nodal networked experience connected to the theme of networked 

panoptic surveillance that occurs in all work that follows, and this was an important 

breakthrough point in the practice. This artwork identified that the observation is a 

global system which led to the speculation of a larger technological sphere that could 

be interrogated via sensors.

The city can therefore be seen as a giant multi-user multi-data sphere. To take part you 

really have to put something back in; that's like life. To take part you have to input data 

so others 'may' see the output of the data response. Albeit in this case you don’t have 

a choice since this panoptic manifestation operates without our permission regardless.

Within the landscape and the city this mobility can be identified through traffic patterns, 

pedestrian patterns, in ways similar to seeing bird flocking patterns. Pattern recognition 

can be seen in the architecture, patterns in the buildings, patterns in the architectural 

fabric of the urban design network. And closer inside the micro patterns of the city, we 

23 As Jo-Anne Green from Turbulence.org states:- While Stanza is well known for his interactive/participatory art, the “viewer” is 

forced to passively observe this piece, which simultaneously serves as a call to action. According to the Associated  Press 
[http://www.msnbc.msn.com/id/8501576/; July 7, 2005] an estimated 4.2 million cameras largely concentrated in London and other 
major cities observe Britons as they go about their daily business, and it is widely estimated that the average Briton is caught on 
various cameras up to 300 times on a normal day. Net Reality Exhibition Catalogue  (2005) UK.
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have the life cycles of the atomised, the insects, the life of continuity, all of which exist 

along a timeline of past, present and future. All of this is now part of the surveyed 

landscape we inhabit and navigate. Although it is outside the framework of this PhD 

these patterns are now also being investigated via machine learning and artificial 

intelligence in new work as artist in residence at NTNU in Trondheim, Norway.

This notion connects the reader to the wider technological ubiquity and ethos of 

monitored space. This interconnection suggests a value for this information of control 

which will be a new currency as power changes (within networks). Therefore the author 

speculated that the central issue to be developed would be the privilege and access to 

these data sources. Taking some of these data and making something (artistic) was an 

endeavour to reclaim ownership of the data and place it back in the public domain.

This theme of control or monitored space within lens based surveillance cultures is 

pursued further in the author's artwork Visitors To A Gallery, Referential Self, 

Embedded.24  The 2008 installation version made and developed using CCTV in situ in 

the gallery, makes visible those things not usually shown in galleries and reveals the 

nature of gallery-visiting itself .  

Artists have of course used CCTV and surveillance cameras for art for some time, 

including the Surveillance Camera Players who performed with props and subtitles, 

especially for CCTV cameras around New York since 1996. What the author's artwork 

highlights in the case of the visitors to the gallery is a critical view of the current rhetoric 

about visitor participation in galleries for, here, the visitor is not necessarily participating 

in the work voluntarily. The artwork acts to reinforce the complicit and performative 

agency the audience now has with these technological systems.

It is worth noting that the body of digital media artworks discussed in the portfolio of 

published work is linked to the prior investigations in previous artworks, for example, 

24 Visitors To A Gallery was developed as part of a Clarks Bursary at the Watershed Media Centre in (2004), it was re-curated by 
Helen Sloan in (2008) and shown at Plymouth Arts Centre UK and then again in (2013) at De Markten Belgium  as part of a wider 
exhibition on surveillance in the framework of the conference Computers, Privacy & Data Protection. 
http://stanza.co.uk/cctv_web/index.html

http://stanza.co.uk/cctv_web/index.html
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The Central City (1996 - 2001).25 This project in turn, was influenced by Paul Henry 

Chombart de Lauwe's map (1952) which depicts all the walks a young woman took 

over a year (a time-based informatic) as well as Guy Debord’s 'The Naked City' (1957). 

In these examples, the map is reconfigured to give it new meaning, as a poetic 

assemblage, which is a theme addressed from the context of a layered virtual real-time 

data city, except the map now has performative agency, i.e. it’s not fixed in time and 

space. These artworks produced relate to the current data flows witnessed in the 

monitored environment. This is evidenced directly in the research systems that are 

used to gather information via sensors in the field and relates to the Sensity project 

(Section 3). These data are harnessed to visualize the urban environment and spatial 

representations as dynamic real-time experiences of the city space.

In the digital artworks (2001 - 2017) connected with surveillance, where lens-based 

situations (CCTV technologies) are used, the concern is to use multiple lenses from 

multiple perspectives and incorporate the whole as a real-time networked flow. Images 

are not recorded; the emphasis is on the monitoring of people and public space as 

something ever-present. The system created has no past and no future, just the real-

time ever-present moment where the landscape is a hybridized audiovisual 

representation of the data space.26 The artworks become audiovisual representations 

based on the sights and sounds of the city's pollution, noise, traffic data and the people 

in it, as this is once again evidenced throughout the practice (See Section 3). Adopting 

visual and poetic metaphors enables this multipoint perspective, rather than the linear 

thread seen in the net-art works of others at this time.

This creates a constant view of world cities changing and evolving around the clock, 

recombining these data, thus acknowledging our integrated relationship to the wider 

systems where, 'we will also become exceedingly trackable, naked, predictable 

manipulated and ...programmable' (Leonard, 2016, p.37). The artwork seeks to place 

25 The Central City is an interactive online experience of abstracted cities. Here the city became an organic network of grids and 
diagrams, juxtaposing urban sights and sounds. This net art work exhibited in over seventy international venues is online and 
archived.  www.thecentralcity.co.uk

26 From 'My Net Art Condition' reflections on the obsolescence of technology in this case 'shockwave' text taken from 
Stanza’sonline blog https://stanza.co.uk/emergentcity/?p=2865  [Accessed  5. March. 2020]

https://stanza.co.uk/emergentcity/?p=2865
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the viewers and the experience of the artwork in the middle of this confrontation of the 

manipulated body (as an asset) in the data space (city).

Other artists who have used networked cameras in their artworks include Wolfgang 

Staehle who famously used the webcam pointing at the World Trade Centre when the 

planes crashed (2001). Thomson and Craighead (2004) also used found footage from 

the web to create short films. In both cases, the feeds were served up directly as they 

were found and create a more playful Duchampian vision of a found source 

recontextualised around another narrative.

What is different in artworks like Urban Generation (2002) was the re-appropriation of 

multiple feeds and channels, all operating at the same time, while representing them all 

back online through a browser to the audience, thus alluding to the network's space we 

have now become incorporated within. The audience was in the middle of a mega-

structural form, the stacked city layer, monitored, and incorporated into a closed loop of 

consumption. Urban Generation is an interwoven tapestry of data witnessed by all in 

the online network which observes all in a real-time multi image surveyed event. This 

widening horizon of ubiquitous and enmeshed technology has recently been poetically 

described by Benjamin Bratton who questions what planetary-scale computation has 

done to our geopolitical realities; these computational layers, smart grids, mobile apps, 

smart cities have become inside of us while all now part of 'The Stack'. (Bratton, 2015)

The multidisciplinary practice is designed to float and drift as data, and continually 

unfold through networks. The work is no longer determined solely by its existence on 

the web and operates within the field of  'expanded internet art',27 as it demostrates 

various methods, both online and offline (Moss, 2019). This hybrid meshing of data, 

information, sensors, cameras and connectivity illustrate this expanded entanglement.

The artworks identified here also use these multiple sources and then go further to 

manipulate the aesthetic of the real-time feed. In other words, the system of control is 

27 Ceri Moss’s PhD dissertation asks how the widespread technological capture of information found under an informational milieu 

affects cultural production, specifically contemporary art.
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controlled by the artist's custom algorithm, albeit for aesthetic reasons, almost 

suggesting and demonstrating a reversal of trust in technological systems. The 

separate layer of intelligence (the algorithm) exerts a dystopian anxiety as we 

speculate how this massively distributed megastructure was re-fabricated on a 

planetary scale.

What differentiates these works is the context. These artworks exist to break down the 

networked image and redistribute it almost as a commodity, identifying the system of 

control that is increasingly becoming embedded everywhere. By using custom code 

however, the work manipulates the camera feeds to demonstrate that anyone can take 

control of the content and therefore the context. There is a newly emerging perspective 

shift created by presenting multiple different camera feeds to the screens at the same 

time. This multi-point perspective signifies a different experience and visual truth from 

the linear films of other artists working in this period. The sheer scale alludes to a 

planetary scale conglomeration that Constantinos Doxiadis (1967) referred to as 

Ecumenopolis28, except now it has manifested as a virtual over-layer of systems 

technology which is planet wide and deeply embedded with dystopian panoptic 

overtones of an Orwellian sensibility.

It can be stated therefore that there is no centre in the data space; there is just this 

nodal mesh network that the individual is situated within. There is a reorientation to 

expanded internet art and what is termed ‘informational milieu’ (Terranova, 2004), a 

conglomerate of communication channels. The user and the audience are part of 

everything in this drifting space; shared overlapping.

The author's artworks of this time produce a different result at every viewing and 

therefore, a different experience of the artworks which can only be appreciated viewed 

side by side. If you sit next to someone looking at the same work on your machine, the 

screens are different. Thus, time and space are expanded into this artwork (see later).

28 Doxiadis, C. (1967). Ecumenopolis is the hypothetical concept of a planet-wide city imagined by Constantinos Doxiadis. Used 

by the author to contextualise a global surveillance system.
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Here the aim was not only to play with the more familiar panoptic aesthetic  presented 

by The Surveillance Camera Players,29 i.e. perform against a backdrop or to something 

else. Yes we know we are being watched but the aim was to embed the total external 

landscape of everything inside the system which the audience then responds to and is 

being manipulated by.

This panoptic ‘gaze’, though slight, becomes a stepping stone both back to the past of 

Bentham and centralised control, and then to the future of data liquidity (Lyon, 2006) 

where there is no obligation; you do not have to take part as this system will run and 

continue without you, the audience. In the lens-based gaze of the Visitors To A Gallery 

(Stanza, 2008), you the audience become the art while it also claims you like data for 

consumption within the art experience. The artwork reduces the audience to be no 

more than an observable controllable asset or bit in the data sphere that is the gallery. 

Rather than witness the artwork the visitors are witnessed and mediated by the 

artwork. 'Visitors To a Gallery’ therefore becomes enslaved by the surveillance gaze 

creating cultural value and commodity. You do not have to play to the system as the 

system is now ubiquitous and full of data. The real-time relational data space, the 

sense city of layered information (surveillance lens-based) changes lane to the 

extended data-based, data-driven algorithmically monitored everything. In these 

artworks you have to be there to take part, by default. The body is needed in the data 

space; it cannot exist on its own. The panoptic gaze sells the obligation to cooperate, 

to play along; it is now a condition of the social.

Beryl Graham draws attention to similar motives in her essay on the author's work and 

provide helpful insights into this proposed allusory mechanism of control of the 

participatory and complicit interactive audience member.

'The audiences here are making their own damn art and have the freedom to make the 

content of the work itself, but because the CCTV cameras are capturing their image 

when they might not have been aware of it, they of course are not fully in control.' 

29 The Surveillance Camera Players (SCP) is a New York-based group founded in 1996 by Bill Brown which underlines the 

omnipresence of surveillance cameras, private or public, in cities.
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(Graham, 2014).

2.4 From the Big Brother to Liquid Surveillance within the practice. From the 

camera lens (image) to the sensor (data)

Underpinning and embedded in both the early artworks and the key investigations into 

dataveillance30 are a whole series of potential problems about observation, 

surveillance, and the ethics of the control space (controlled by machines). By 

researching surveillance systems, tracking software, sensors networks as a practitioner 

at any given time, the artistic outputs created demonstrate a concurrent understanding 

about the social and ethical implications of such technologies, both in artworks as well 

as public domain space. Indeed, the internet itself can be seen within the same 

panoptic sphere.

As Natalie Bookchin writes, 'the Internet ...can be used to make the world less free 

through control and surveillance mechanisms' (Bookchin, 2006, p.73).

The artworks deliberately speculate and allude to where these technologies could lead 

us in the future, especially The Nemesis Machine, the large cybernetic sculpture of city 

data (Section 6). While building art systems and tools to enable these systems online, 

further questions become highlighted about the ethics of the control space and 

surveillance space.31 How we understand and value information is of great importance. 

30 Data monitoring across networks to gather information creating new information channels of large environments and used in this 
context to explore data surveillance rather than lens based surveillance.
31 See Robotica Control inside the Panopticon which premiered and The Victoria And Albert Museum, London (2008) and  Gallery, 
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It seems reasonable to suggest that visual metaphors might simplify our understanding 

of data in space. By adopting visual and poetic metaphors for gathered data, this 

enables a perspective which Masayuki Fujihata calls a 'parallel reality'.32 He achieved 

this by using multiple participants walking with field devices and recording the outdoor 

spaces and can be compared to a film of an event, a history. It is clear in the work that 

the author has achieved something akin to the film event; however the multi-point 

generative system played out in real-time shows multiple possible realities, all in 

parallel and completely entangled.

In Public Domain33 concepts of control and technological ownership in surveillance are 

investigated by giving away CCTV cameras and letting the public set up their own 

network of surveillance which was then made public, becoming a self observing 

transparent system.

Mixing both lens based surveillance and a dataveillance based system the artwork The 

Agency At The End of Civilisation (Stanza, 2014) also incorporated additional future 

predictive control and intelligence via a software system. The control system in this 

work is manipulated to redirect attention where the system wants. We live in an ever-

changing real-time environment in which new technologies can capture data for a 

variety of purposes from surveillance to environmental monitoring. In this case the 

database is, in effect, manipulated to disclose another truth which alludes to new 

knowledge.34

In summary the lens based media artworks facilitate a novel understanding of the 

monitored urban environment and the research questions relating to surveillance. This 

Invisible Agency and Cultural Behaviours, made in (2008) at Plymouth Arts Centre.
32 In conversation with Masayuki Fujihata on stage at his event in Tokyo in 2004.
33 Public Domain (2005). Public Domain is a public artwork using surveillance technologies which have been given away by Stanza 
to members of the public. The project creates a tension around issues of privacy and ownership of information by placing the real 
time surveillance feeds online and sharing them with everybody as an open spectacle. http://stanza.co.uk/publicdomain/index.html
34 This art installation presents data and information as a network of spatialized audio with spoken texts and generative visuals. 
The audience engages with the artwork as observers (of the surveilled and recorded space) looking at twenty four computer 
screens, a dozen speakers, and a labyrinth of surveillance cameras built as an art installation and presented on a plinth. The 
artwork makes use of a custom future predictive software while at the same time exploring time from multiple perspectives, a 
‘parallel reality’,  a reference to the work's ability to create multi-point perspectives in real-time. Custom made software interrogates 
the information flow in real-time and repurposes it to tell us a new and different story. The installation was commissioned and 
curated by Helen Sloan of Scan and exhibited at Winchester Science Centre UK  2014.  New Media Gallery, Anvil Centre Canada 
2016. http://stanza.co.uk/agency/index.html

http://stanza.co.uk/agency/index.html
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is contextually similar to the series of works presented under The Emergent City from 

2007 to  2017, but is now addressed via its data monitored platform.

The shift of this inquiry is now expressed through the use of a different technology, the 

panoptic gaze of wireless mesh sensor networks that are used to monitor and gather 

data from large scale urban environments and suggest an omniscient perspective of 

conservation.  

During 2004, a substantial shift in the author's practice away from lens-based 

investigations of surveillance began that is central to this thesis and inquiry. It was the 

total city space as a source, the idea that every asset could be used to harvest the data  

to create a flowing liquid informational stream that is based on capturing and 

monitoring that could be described by the term data-veillance, the mix between data 

acquisition and surveillance that led to these works in this thesis. This transformation 

led to the realisation that the data spaces could interweave the body, global systems of 

information, and senses of everything in single artworks. In fact any data that can be 

harvested into technological interfaces were ‘valuable’ in creating both a new 

understanding of the world and therefore a new data stream, which could be financial, 

or climate based, but was in this case city wide monitoring in real time using sensor 

devices.

Therefore these intertwined environmental data layers and feeds embed further layers 

of mixed information and raise an important question about ethical accountability as to 

the right to the city and the consumption of this data as a material asset. In other words 

the suggestion is that these data and most types of data (logistics, people, tracking, 

quantitative behavior analysis) have turned themselves into financial commodity 

instruments to be bought and sold. Bruce Schneier (2017) puts it bluntly: 'Surveillance 

is the business model of the Internet'.35

This emphasis on the liquidity of the invisible world of flowing data is exemplified in this 

35 Accessed from this site on 4.6.2019 www.schneier.com/news/archives/2014/04/surveillance_is_the.html



37

observation from Douglas Rushkoff in The Guardian in 2019. 'What happened to us in 

the 2010’s wasn’t just that we were being surveilled, but that all that data was being 

used to customize everything we saw and did online. We were being shaped into who 

the data said we were. The net you see and the one I see are different.'36 This 

describes an effect interrogated in the artwork Urban Generation (Stanza, 2002 - 2004) 

and The World Is Watching (2002), and later infused into The Nemesis Machine 

(Stanza, 2010 – 2017).

These artworks, by using data and referring to the control space, create new panoptic 

aesthetic experiences within this technological framework where we are actively 

engaged with surveillance not only through social media and through government 

agencies but also by our very agency in the system itself.

The body in the data space cannot be separated from it; it is an entity of the monitored 

that cannot be separated from the whole that moves under the umbrella term 

surveillance culture and as such is closer to some interlocking multi layered and 

morphing virus.

This model where a technical platform is developed to collect data facilitates 

remediation which then allows for any display or output within any new context. These 

operations when used as a methodology remain the core of the practice in all the 

artwork by the author.

In summary this work involves collecting data, remediating data and the display in 

some artistic form. Since this is no longer linear or restricted by the fixed asset 

database but operates in real time, then aspects of this temporality can also be located 

in relation to our usage activity and agency in contemporary globally embedded 

systems. This is a quality of data that refers to the carrying of mobile phones, being 

tracked via RFID, picking up tickets, being caught on CCTV and facial recognition, 

money transfer, spending habits etc.

36 Technology has grown from devices and platforms we use to an entire environment in which we function 
https://www.theguardian.com/commentisfree/2019/dec/29/decade-technology-privacy-tech-backlash

https://www.theguardian.com/commentisfree/2019/dec/29/decade-technology-privacy-tech-backlash
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2.5 Real Time Systems

The artworks discussed so far all have connections with modes of performativity and 

developing agency across networks in relation to the technologies of the ‘Internet of 

Things’ (IoT). The data conversations take place in literal black boxes37, inside the 

computers and networks whose operations are mostly hidden from us. The point of this 

work is to understand that everything now does indeed communicate with everything 

else, interlocking, interweaving, creating new perspectives. These new media artworks 

can be understood as an artistic response to our current mediated condition and to the 

new ontologies and philosophies it has engendered (Gere, 2014).

Maria Chatzichristodoulou likens these artworks to systems theory in her essay, In 

Search of a Digital Masterpiece.

'The artistic outcome of Stanza’s work is an 'unobject' that becomes manifest as 

a complex system, interconnected to and dependent upon other complex 

systems, both organic (human bodies, nature) and inorganic (human-made 

37 Referred to here, a black box is a device, system or object which can be viewed in terms of its inputs and outputs without any 
knowledge of its internal workings and was adopted in systems theory as a model to test various inputs and outputs.
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structures). What is essential here is the turn towards the performative due to 

the liveness of the installations, which all depend on 'real' (i.e. collected from the 

environment rather than randomly generated) and real-time data. Stanza's 

current practice does not simulate the city, nor does it represent the city: it is the 

city. Even more poignantly, it is the city not as it has been, but as it is right now.' 

(Chatzichristodoulou, 2010)  

This observation in which the real-time is ever-present and performativity is implicit in 

the work demonstrates its novelty. The idea is that the artwork as an avatar, a mirror, 

or another object sitting alongside the city, performing as the city, cannot again be 

separated from what we understand the work to be about. As a conceptual gesture, the 

work collapses the representational space of art rather than simulating or representing 

a closed structure (object or closed system); these works accurately perform their 

social milieu as a continually changing, alive, complex and dynamic open system.

What performance suggests as a worldview is that reality is not pre-given (and thus 

cannot be represented). What in the past would be a representation of the world 

around us (fixed in time) is replaced by an enactment of the world in the here and now. 

The world is actively performed anew. This is precisely what is achieved with this 

current artistic practice: to perform the world anew; to approach the world as a reality 

that emerges over time and is continually transformed through our history of 

interactions with it.

The dimension of the present moment or ever-present real-time is therefore enacted 

within Sensity (Stanza, 2006 - 2009) and The Nemesis Machine (Stanza 2010 - 2017).  

All the works refresh the systems perspective, always alive, seemingly performing itself 

as a virtualised machine interface, an expression of the now. As Paul Virilio stated 

when the art happens, in two or more places it is, '....being telepresent, here and 

elsewhere, at the same time, in so called real-time' (Virilio, 1997).

Here the term real-time refers to encounters in both the lens-based and data-driven 

artworks by the author using networked sensors and multi-media all concerning real-
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time computing, which involves the processing of information and data, and this cannot 

be separated from all of the published works. The process of technicisation and 

digitalisation has increased reflection on time and speed and transformation brought 

about by real-time technologies (Bernard, 1994). This is encountered in the work by 

moving away from the fixed asset databases and utilising real time information flows  

via wireless sensor devices.

These artworks seek to unveil what is already there, putting together an assemblage of 

data forms and technical disciplines to produce a 'new kind of event' (Derrida, 1989). 

By doing so, they invent a new space, an overlapping virtual data-space, i.e. the mixed 

virtual real-time layer exploited by the author in all the research outcomes. Art 

becomes possible through these technically enabled real-time systems, 'the 

impossibility of technologically processing data in real-time is the possibility of art' 

(Siegert, 1999, p.12).

As systems based artworks they tend to shift emphasis away from objects per se and 

to make visible the invisible mechanisms of institutions and the proliferation of real-time 

systems by increasingly abstracting the concrete materiality of things into information. 

This is reflected as dataflows and as systems observing systems, which is what the 

artworks are. Similarly, Keller Easterling talks about infrastructural aesthetics, a mixing 

up of things to see the ways in which landscape is an information system, and cities 

are an information system. She uses the term disposition to locate activity, not in 

movement, but in relationship or relative position. This disposition uncovers through 

this technology enabling a hybrid reality transformation. It is only through the 

technologies that these alternate realities are brought into focus to be witnessed 

(Easterling, 2014).

'There are no spectators; everyone is involved in one way or another in the 

performance'  (McHale, 1969, p.98). However it is through these (technological) 

devices that we can telescope time, move through history, and span the world in a 

variety of unprecedented ways.
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If everyone is involved as McHale suggests, then in the final analysis the body cannot 

be removed from the technological monitored data space. Art will be created through 

communicative 'gestures in multi-media forms' in a society where there is 'individual 

initiative and direct participation in the control of complex processes' (Ibid,1969).

The dispositional relationship to interactive media is realigned from an interactive 

territory to a monitored and responsive space which is now global. This notion is 

implicit in  all the artworks through to The Nemesis Machine (2010 - 2017).

The artworks all have in common these connections of relative networked data from 

across distance and are formed via an algorithmic interpretation or artistic intervention; 

evident in the form of singing trees, The Singing Trees of Tremouth (2013) to the 

kinetic Body (2012) to the cybernetic city The Nemesis Machine (2010 - 2017) et al.

Sensity, Body, The Nemesis Machine are all systems that utilise distributed space (the 

city) with deployed technical devices (sensors) to gather data in real-time. They all 

operate as 'real-time systems' which is the title of Jack Burnham's essay published in 

Great Salt Works. Burnham claims we have moved from object-oriented art to systems 

orientated culture. Moreover, he stresses that this emanates not from the things but 

from the way things are done (Burnham, 1973, p.16). The process of making alters the 

outcome of a system; it could be computation, it could be information design, but in the 

author's case, it is also framed as art.  

Burnham in the early seventies saw systems aesthetics as a way to understand a 

layered connected art practice, something that Benjamin Bratton would refer to more 

recently as a stack, that is: interwoven, interlinking, meshed, embedded, not framed 

and constantly moving. There are no boundaries of operation; it becomes a complex of 

components in interaction (Bratton, 2015). They are therefore never independent but 

connected, responsive and interactive.

These systems (the city) might be altered in time and space and embedded with 

monitoring devices (the sensors). Therefore the 'system aesthetic' also becomes a 
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panoptic aesthetic. Systems are monitoring systems controlled by ever more 

sophisticated algorithms. The machine is intelligently controlling its own version of 

itself, performing in real-time (the avatar city) enabled through 'the means of research 

and production' (ibid, p.17). The author's artworks are not closed off systems but open 

to continual feedback, change, and response.

To quote from Burnham's lecture ‘The Aesthetics of Intelligent Systems' (1969):

 '..the art of the future...with the ever steady evolution of information processing 

techniques in our society, an increasing amount of thought will be given over to 

the aesthetic relationship between ourselves and our computer environment’ 

(p.95).

The next section investigates real-time data artworks and the practice of others in the 

field relative to surveyed, monitored, technical urban space. Embedded deeper in this 

research are investigations into the patterns we make, which are all being networked 

into retrievable data structures that in turn are all being sourced for information and 

therefore used to create art.

2.6 Data and the surveilled information age related to new media art

The aesthetic development of the systems highlighted in the artworks and outputs are 

mostly created by investigating different ways to represent the data via wireless 

sensors and different ways to question the meaning of the system, evidenced in detail 

later. However, it must be stated in advance of reading about this work that this 

observation of real-time flow separates these artworks from others that might appear to 

be similar during this period.

A number of artists have concerned themselves with this larger surveillance gaze 

relating to lens based media (as previously mentioned). More recently the range of 

work in this field has expanded and it's worth listing some of these artists to give a 

broader based context to the field. Names include Trevor Paglen, James Bridle, who 
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often present the world that surveys us via other forms of evidence often photographic 

or textual. Hansen Elahi who surveys himself, creating a quantitative tapestry of self-

observation such as in the artwork Thousand Little Brothers (2014), essentially a 

collage of his photographic self monitoring. Also embracing surveillance are artists 

Julian Oliver and Danja Vasiliev intercepting GSM38 via WiFi (2014) to show 

surveillance agency traffic and its presence in the wider networks. In Sanctum (2015) 

James Coupe and Juan Pampin merge real time surveillance feeds into social media 

with facial tracking. These two artworks align themselves with a particular focus or 

narrative that plays over the systems to add context. Kyle McDonald presents 

Exhausting a Crowd (2015) which looks like a real-time event but is in effect pre-

recorded and served up with a clock stamp which is in real-time.39 Amy Alexander 

created Sven a computer vision system to identity rock stars via surveillance cameras. 

There is also the work of Neal White, Steve Mann, and others on ‘sous-veillance' which 

more specifically addresses recording of an activity by a participant in an activity, 

typically by way of small wearable or portable personal technologies.

The author's sensor-based artworks deal with the real in terms of the manifest flows of 

the data space or 'liquid' space that suggest a bigger system of control (Lyon, 2006). 

The world we live in seems to be a much bigger brother than first realised. It is now a 

world full of data that can help us understand the fundamentals of the outside 

environment as well as monitor the micro codes of our DNA. Security has morphed into 

a future oriented predictive mode witnessed in the film Minority Report (2002). The 

artwork Agency At The End Of Civilization (Stanza, 2014) speculates on such a future, 

where the entire situation is already enslaved by the data driven system, by 

incorporating millions of traffic data sets in real-time with hundreds of CCTV cameras 

and creating a database of fictional stories mixed into the final narrative. Surveillance 

here works at a distance in both time and space interlocking variable systems and 

recontextualises the result.

38 Global System for Mobile Communications.
39 At the HTTP gallery in London in the artwork You Are My Subjects (2005) Stanza created a real time crowd via this internet 
artwork. Made utilising the camera outside a restaurant In New York City. The artwork ran in real time for the next six years on his 
website capturing anyone on range on the cameras into the artwork which could be seen by a global audience. (see archive 
https://www.stanza.co.uk/i_spy/index.htm)
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From an artistic perspective the author's work does not exist in isolation from inquiry 

into data, surveillance or experiments with monitoring and communication technologies 

that relate to art. A number of artists have created work during the period of this inquiry 

that also operate in this field.

In context when typing the keywords data, art, and the city into Google to see how this 

artwork is situated in the field, over ten of the author’s own projects appear in this 

image search. The search also brings back results relating to smart cities, data 

analysis and informatics and links to images representing beautiful data or information 

design.

In relation to the author's artwork and inquiry there are several projects with implied 

overlapping themes and technologies. This includes locative computing i.e. GPS and 

position sensitive technologies which lend themselves well to visual mapping and data 

representation, and various creative uses by others in the field parallel the author's 

interest in the monitored real time data city. This quick summary is included to give 

some broader insights as to the rather diverse field and are cited to demonstrate depth 

to the overall artistic inquiry within the field.

Mobile Bristol40 created a toolkit which provided a digital canvas over the physical 

landscape onto which digital experiences can be painted. This kit for mobiles enables 

playful mapping and integration of various narratives over the city. Another influential 

project in this field is Christian Nold’s Biomapping project (2004),41 which created tools 

for visualising people's reactions and emotional responses to the city and allowed 

people to selectively share and interpret their own bio data. Urban Tapestries by 

Proboscis followed a similar vein of information mapping (2004).42  

40 No longer online but is referenced at ths website https://www.watershed.co.uk/projects/mobile-bristol
41 Archived on Christian Nold’s website.http://www.biomapping.net/ (2004) Accessed.15.5.2019
42 Investigated how the combination of geographic information systems (GIS) and mobile technologies (including ad-hoc WiFi) 
could enable people to map and share their knowledge and experience, stories and information via public authoring. 
http://proboscis.org.uk/projects/2000-2005/urban-tapestries/ Urban Tapestries (2002 - 04)

http://www.biomapping.net/
http://proboscis.org.uk/projects/2000-2005/urban-tapestries/
http://urbantapestries.net/
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Figure 3: Christian Nold’s Biomapping project (2004)

Beatriz Da Costa's Pigeon Blog (2006)43 deployed homing pigeons armed with 

miniature air pollution sensors, GPS units, and transmitters connected to a web-server. 

The avian investigators evaluated and mapped local air quality, blogging that data in 

real-time on the project's social media website. The homing pigeons serve as live 

'reporters' that investigate and make visible the invisible presence of current air 

pollution levels. PigeonBlog provides an alternative way to participate in environmental 

air pollution data gathering.

43 PigeonBlog by Beatriz Da Costa. No longer online. http://www.pigeonblog.mapyourcity.net

http://www.pigeonblog.mapyourcity.net/
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Figure 4: Beatriz Da Costa's Pigeon Blog (2006)

Similar to the author’s objectives which included a building management system of 

sensors was the Arch-OS44  project created as an ‘Operating System’ for contemporary 

architectures and developed to manifest the dynamic life of a building as part of I-Dat, 

The University of Plymouth led by Professor Mike Phillips.

Several other Universities have now fully developed labs with investigations in this area 

of data infomatics. The MIT SENSEable City lab created The Mobile Landscape 

(2005), a data visualisation of cell phone activity in the city of Graz, Austria. This 

infomatic video rendered representation was created as a means of observing the city. 

It shows the city via a series of human interactions demonstrating the possibilities of 

the active participants.45

Figure 5: SENSEable City. The Mobile Landscape Graz, Austria (2005)

Another platform (datacanvas.org 2015) uses a sensor network to measure light, 

44 Arch-OS BEMS tool measures the environmental changes within a building. It is essentially a large database of energy usage 
and environmental control. See http://arch-os.com/system/
45 The tracking and monitoring of users' phones could offer new opportunities for participation not explored by MIT. This is 

something the author would explore in 2017 in his project The Global Derive. http://thebinarygraffiticlub.com/derive.html
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temperature, sounds, to create an interactive map.46 One project within the platform 

called Sonic Particles is a real-time sonification of the urban environment. However it 

just presents a linear audio recording. The author created Sonicity (2010) that also 

sonified the urban environment and represented the result on maps and on 170 

speakers but presents the whole result as a generative real-time audio feed which can 

also be controlled by the audience.

Furthermore, the cultural sector is also experiencing this developing impact 

demonstrated in current programmes by Future Everything’s47 IoT (Jan 2017) and the 

Collusion48 data arts initiative (Jan 2017). Both organisations are currently working with 

artists' engagement with dataveillance, played out across the city of connected devices 

in Manchester and Cambridge.

Figure 6: The Human Sensor by Kasia Molga (2016)

Future Everything were commissioning artists within the context of the internet of 

things (IoT). The Human Sensor by Kasia Molga (2016) examined breathing as an 

interface to the city. However, whilst all these projects help to position the work in a 

period of interest in issues such as data visualisation (design and information), and the 

46 There seems to be no such platform developed. The data canvas actually shows no live sensor data  but only the intent of 
creating real-time data and making art is similar.
47 Future Everything https://futureeverything.org Working in collaboration with Cityverve, a citywide IoT platform developed by 
Cisco Systems. Stanza exhibited with Cisco systems in 2014 at the launch of their new smart city API.
48 Collusion Cambridge. http://www.collusion.org.uk/about They commissioned artists for art projects related to the Internet Of 
Things.

https://futureeverything.org/
http://www.collusion.org.uk/about/
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internet of things (connected devices), they deviate from the direction of the thesis and 

the relational shift to the city system as surveyed monitored space.

By 2015 numerous artists are creating data visualisation as art. In fact the field has 

exploded with the idea that data can feed aesthetic coded systems to make art. In one 

example Refik Anadol used parametric data from the city and combined it with twitter to 

create a media wall at the 350 Mission building in San Francisco.

In Listen Tree (2014) Joseph Paradiso’s students populated the marsh with sensors to 

record temperature, humidity, light, wind, sounds. Here researchers have hidden 

wireless sensor nodes, microphones, and cameras among the cattails and cedars in a 

Plymouth, Massachusetts, nature reserve. It is interesting to note that this technology, 

now ubiquitous in media art, occurs seven years after the author's own complex 

custom designed projects Sensity and The Singing Trees  were realised using bespoke 

systems.49  

 Figure 7: Listen Tree. Edwina Porto Carrero and Gershon Dublon at MIT (2014)

Paradiso also created DoppelLab (2015), a system that encompasses a set of tools for 

parsing, data-basing, visualizing, and sonifying these data, by organizing data by the 

49 The Singing Trees (2008) by Stanza make music and sing a song about the environment. The sounds you hear are the sounds 
of the changing environment Made using dozens of wireless sensors which are presented through a custom made speaker system 
for the audience to listen to and powered via solar panels. This is a responsive installation in public space, a sonification of the real 
space and the environmental data. http://www.stanza.co.uk/tree/index.html


