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CHAPTER 2

Experimentation with a Probable
Human-Shaped Object

Abstract This chapter sets out the algorithms that will form the focus
for this book and their human and non-human associations. The chapter
focuses on one particular algorithmic system developed for public trans-
port security and explores the ways in which the system provided a basis
for experimenting with what computer scientists termed human-shaped
objects. In contrast to much of the social science literature on algorithms
that suggests the algorithm itself is more or less fixed or inscrutable, this
chapter will instead set out one basis for ethnographically studying the algo-
rithm up-close and in detail. Placing algorithms under scrutiny opens up
the opportunity for studying their instability and the ceaseless experimen-
tation to which they are subjected. An important basis for this experimen-
tation, the chapter will suggest, is elegance. The chapter will suggest that
elegance opens up a distinct way to conceive of the experimental prospects
of algorithms under development and their ways of composing humans.

Keywords Experimentation + Human-shaped objects - Elegance -
Objects

OPENING

How can we get close to the everyday life of an algorithm? Building
on the Introduction to this book, how can we make sense of the ways
algorithms participate in everyday life, compose the everyday or are

© The Author(s) 2019 21
D. Neyland, The Everyday Life of an Algorithm,
https://doi.org,/10.1007 /978-3-030-00578-8_2


https://doi.org/10.1007/978-3-030-00578-8_2
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-00578-8_2&domain=pdf

22 D.NEYLAND

continually involved in the becoming of the everyday? In this chapter,
I will focus on the question of how an algorithm can (at least begin to)
participate in everyday life. I will set out one particular project that pro-
vided a means to get close to the everyday life of an algorithm (or what
might be more appropriately termed an ‘algorithmic system’; as we will
go on to see). I will then investigate one focus for algorithmic exper-
imentation in this project: efforts to identify humans. As the project
developed, the notion of human-shaped objects became more and more
apparent in project documents, meetings and demonstrations. We will
look into what counts as an anticipated human-shaped object, and we
will see how our algorithm struggles to grasp such objects. I will also
suggest that the human-shaped object becomes itselt a matter for exper-
imentation. This is, I will contend, an important aspect of the everyday
life of the algorithm: that it becomes entangled with the incredibly banal
everyday life of the human (addressing questions such as what is the
shape of a human). I will also suggest that the systems with which algo-
rithms participate in construing effects are not stable and certainly not
opaque within these project settings. Instead, algorithms and their sys-
tem are continually inspected and tested, changed and further developed
in order to try and grasp the human-shaped object. Within this experi-
mental setting, we can hence note that the algorithms and their system
do not operate entirely in line with expectations or within parameters
that instantly make sense. Much of the everyday life of the algorithm
is thus made up of attempts to get algorithms, their system, computer
scientists or others to adequately account for what it is that they have
produced. The chapter begins with a consideration of experimentation.

WHAT Is EXPERIMENTATION?

The tradition of studying the experiment in science and technol-
ogy studies (STS) has been focused around the space of the laboratory
(Latour and Woolgar 1979), forms of expertise (Collins and Evans
2007) and devices (Latour 1987) that render the laboratory a cen-
tre of, for example, calculation. The laboratory becomes the space into
which the outside world is drawn in order to approximate its conditions
for an experiment. Or alternatively, the conditions of the laboratory are
extended into the world beyond the laboratory in order to take the labo-
ratory experiment to the world (Latour 1993). The experiment as such,
then, becomes a replicable phenomenon through which some feature of
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the world is proclaimed. And we see some parallels drawn with economic
experiments that similarly seek to draw up variables to manage and con-
trol, a world to be drawn into the economic laboratory or a set of condi-
tions to be extended beyond the laboratory (Muniesa and Callon 2007).
The economic experiment, like the laboratory experiment, is as much
about demonstration, as it is about discovery (Guala 2008).

In Chapter 5, we will sce that in the later stages of the everyday life
of our algorithm, these concerns for control and demonstration came to
the fore—particularly when research funders wanted to see results. But
for now, our algorithm—the abandoned luggage algorithm from the
Introduction—sits somewhat meekly and unknowing in an office. It is
waiting, but it does not know for what it waits: not for an experiment
in the closely controlled sense of the term, not for a pristine laboratory
space and not for a set of controlled variables, even human or luggage
variables, through which it can demonstrate its capacity to grasp the
world around it. To begin with it awaits experimentation.

Experimentation sits somewhat apart from experiments. In place
of controls or neatly defined space come proposals, ideas, efforts to try
things and see what happens. Experimentation can be as much a part of
qualitative social science as it can be a part of algorithmic computer sci-
ence. In the social sciences, experimentation has been used as an impetus
by Marres (2013) to experimentalise political ontology and by Johansson
and Metzger (2016) to experimentalise the organisation of objects. What
these works point towards is the fundamental focus for experimentation:
that the nature of just about anything can be rendered at stake within
the experimental realm. Scholars have also begun to conceive of exper-
imentalising economic phenomena (Wherry 2014; Muniesa 2016a, b).
This is interesting for drawing our attention towards the ways in which
what might otherwise be quite controlled, laboratory-like settings can
be opened up for new lines of thought through experimentation. These
works draw on a patchy history of social science experimentation that
has tended to raise insights and ethical concerns in equal measure. One
historical route for the development of such experimentation has been
Garfinkel’s (1963, 1967) breach experiments. Here, the aim was to dis-
rupt—or breach—taken-for-granted features of everyday life in every-
day settings in order to make those features available for analysis. But
unlike the laboratory tradition, the breaches for Garfinkel were broadly
experimental in the sense of providing some preliminary trials and find-
ings to be further worked on. They were heuristic devices, aiding the
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sluggish imagination that provoked new thoughts and new lines of
enquiry. Our algorithm is awaiting such provocation. But it is also
awaiting experimentation that opens up questions of very fundamental
features of everyday life, such as what is a human and how ought we
to know. And it awaits experimentation that opens up what might oth-
erwise be a pristine laboratory space to new questions, new forms of
liveliness.

Experimentation began from the outset of the project in which the
algorithm was a participant. We will begin here with the initial develop-
ment of the project in order to provide a prior step to experimentation.
Although the experimentation was more open than a controlled labo-
ratory experiment, it was not free from any constraints or expectations.
The experimentation had a broad purpose that was successively set and
narrowed as the experimentation proceeded. What was being experi-
mented upon and what was anticipated as the outcome of experimenta-
tion was the product of successive rounds of experimentation. To make
sense of these expectations, we need to see how the project produced its
algorithms in the first place.

THE ALGORITHMIC PROJECT

The project upon which this book is based began with an e-mail invita-
tion: Would I be interested in participating in a project that involved the
development of a new ¢ algorithmic’, ‘smart’ and ‘ethical’ video-based
surveillance system? The project coordinator informed me that the
project would involve a large technology firm (TechFirm!), two large
transport firms where the technology would be tested and developed
(SkyPort, which owns and operates two large European city airports, and
StateTrack, a large European state railway) and two teams of computer
scientists (from University 1, UK, and University 2, Poland) and that the
project would be managed by a consultancy firm (Consultor, Spain). I
was being invited to oversee the ethics of the technology under devel-
opment and to provide an (at least partially) independent ethical assess-
ment. The project would involve developing a system that would use
algorithms to select security-relevant images from the CCTV systems of
the airport and train station. It would use this ability to demarcate rele-
vance as a basis for introducing a new, ethical, algorithmic system.

The coordinator suggested the project would provide a location for
experimentation with three ethical aims: that algorithms could be used to
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reduce the scope of data made visible within a video-based surveillance
system by only showing ‘relevant’ images; that algorithms could be used
to automatically delete the vast majority (perhaps 95%) of surveillance
data that was not relevant; and that no new algorithms or surveillance
networks would need to be developed to do so. These aims had been
developed by the coordinator into an initial project bid. The coordinator
hoped the ‘ethical’ qualities of the project were clear in the way the aims
were positioned in the bid as a response to issues raised in popular and
academic discussions about, for example, privacy, surveillance and exces-
sive visibility (Lyon 2001; Davies 1996; Norris and Armstrong 1999;
Bennett 2005; Van der Ploeg 2003; Taylor 2010; McCahill 2002) and
concerns raised with algorithmic surveillance (Introna and Woods 2004).
In particular, the project bid set out to engage with contemporary con-
cerns regarding data retention and deletion, as very little data would be
kept (assuming the technology worked).

The proposal was a success, and the project was granted €2.8m (about
$3.1m in mid-2015) under the European Union’s 7th Framework
Programme. A means to fulfil the promises of ethical algorithms com-
mitted to the project bid would now have to be found. This set the scene
for early rounds of experimentation.

ESTABLISHING THE GROUNDS FOR EXPERIMENTATION
AND THE MISSING ALGORITHMS

The basis for initial experimentation within the project was a series of
meetings between the project participants. Although there were already
some expectations set in place by the funding proposal and its success,
the means to achieve these expectations and the precise configuration of
expectations had not yet been met. I now found myself sat in these meet-
ings as an ethnographer, watching computer scientists talking to each
other mostly about system architectures, media proxies, the flow of digi-
tal data—but not so much about algorithms.

Attaining a position as an ethnographer on this project had been the
result of some pre-project negotiation. Following the project coordi-
nator’s request that I carry out an ethical review of the project under
development, I had suggested that it might be interesting, perhaps vital,
to carry out an assessment of the system under development. Drawing
on recent work on ethics and design and ethics in practice,? 1 suggested
that what got to count as the ethics of an algorithm might not be easy
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to anticipate at the start of a project or from a position entirely on the
outside. It might make more sense to work with the project team, stud-
ying the development of the technology and feeding in ethical questions
and prompts over the three years of the project. Although this seemed
to be an interesting proposition for project participants, questions were
immediately raised regarding my ability to be both in the project (on
the inside) and offer an ethical assessment (something deemed to be
required from the outside). I suggested that during the course of the
project I could use the emerging ethnography of system development to
present the developing algorithm to various audiences who might feed-
back interesting and challenging questions, I could set up meetings with
individuals who might provide feedback on the developing technology
and I would put together an ethics board. The latter would be outsiders
to the project, enabling me to move between an inside and outside posi-
tion, working with, for example, the computer scientists in the project
at some points and with the ethics board members at other moments.
As we will see in Chapter 3, this ethical assessment formed one part of
a series of questions regarding accountability that were never singularly
resolved in the project. However, for now, at the outset, my role as eth-
nographer was more or less accepted, if not yet defined.

But what of the algorithms? In these early project meetings when I
was still developing a sense of what the project was, what the technol-
ogy might be, and what the challenges of my participation might involve,
algorithms still retained their mystery. In line with academic writing on
algorithms that emphasises their opacity (see Introduction to this book),
at this moment the nature and potential of algorithms in the project was
unclear. Occasionally during these meetings, algorithms were mentioned,
and most project participants seemed to agree with the computer scien-
tists from University 1 and University 2 that the ‘algorithms” were sets
of IF-THEN rules, already complete with associated software/code that
could be ‘dropped into’ the system. The system seemed to be the thing
that needed to be developed, not the algorithms. As we will see, this
notion of ‘dropping in’ an algorithm turned out to be a wildly specula-
tive and over-optimistic assessment of the role and ability of algorithms,
but for now in project meetings, the system was key.

Establishing the precise set-up for the algorithmic system under devel-
opment involved the computer scientists and transport firms involved in
the project (the airport and train operator) discussing first steps in tech-
nology development. Although this could be described as a negotiation,
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it mostly seemed to involve the computer scientists proposing system
components and then later an order of system components (more or
less setting out how data would flow through the system and how each
component could talk to each other) and then the transport firms would
respond. There was never an occasion where the transport firms would
make the first proposal. This seemed to be a result of the meetings being
framed as technical discussions primarily, rather than being focused on,
for example, usability. It was also the case that with more than a decade
of experience in developing these systems, University 1 and University 2
computer scientists could talk with a fluency, eloquence and technical
mastery that no one else could match. When the computer scientists
made a proposal, it was up to the transport firms to accept or not the
proposal and then it was down to the computer scientists to make any
necessary adjustments.

But working together in this kind of complex multiparty, international
project was not entirely straightforward. The experience of the computer
scientists in developing these kinds of systems was thus a welcome contri-
bution to the project in itself. It established a way of working that others
could fit in with. Its absence might have meant a significant number of
meetings to decide on ways of meeting. The meetings became framed
as technical matters in which the computer scientists would lead partly
because of the lack of any alternative way to frame meetings that anyone
put forward. The ethnographer certainly didn’t propose to have meet-
ings framed around ethnography (at least not yet, see Chapters 3 and 5).

The meetings worked as follows. The participants would be gathered
around a semicircle of tables or, on one occasion, an oval table, with a
screen and projector at one end. Onto the screen would be projected
a technical matter under discussion—often the system architecture. This
set out the distinct components of the system under development and
the role such components might play. Discussions in meetings then
focused on the implications of setting up the system in one way or
another, along with discussions of individual components of the system
and, in early meetings, new components that might be needed. One
computer scientist would sit at a laptop linked to the projector with the
system architecture on their screen and make adjustments as discussions
continued so that meeting participants could further discuss the emerg-
ing system. As they made changes on their laptop, these were projected
onto a large screen for meeting participants to discuss. Sometimes two
or more computer scientists would gather round the laptop to further
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discuss a point of detail or refine precisely what it was that had just been
proposed in the meeting and what this might look like for the system.
A typical architecture from one of the later meetings looked like this as
shown in Fig. 2.1.

By this point in the project, it had been agreed that the existing sur-
veillance cameras in transport hubs operated by SkyPort and StateTrack
would feed into the system (these are represented by the black cam-
era-shaped objects on the left). After much discussion, it had been
agreed that the digital data from these cameras would need to feed into
a media proxy. Both sets of computer scientists were disappointed to
learn that the transport hubs to be included in the project had a range
of equipment. Some cameras were old, some new, some high definition
and some not, and each came with a variable frame rate (the number
of images a second that would flow into the algorithmic system). The
media proxy was required to smooth out the inconsistencies in this flow
of data in order that the next component in the system architecture
would then be able to read the data. Inconsistent or messy data would
prove troublesome throughout the project, but in these meetings, it was
assumed that the media proxy would work as anticipated.

After some discussion, it was agreed that the media proxy would
deliver its pristine data to two further system components. These com-
prised the Event Detection system and the Route Reconstruction

Anonymized

Ul

Fig. 2.1 System architecture
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system. The Event Detection system was where the algorithms (includ-
ing the abandoned luggage algorithm of the Introduction to this book)
would sit. The idea was that these algorithms would sift through tera-
bytes of digital video data and use IF-THEN rules to select out those
events that security operatives in a train station or airport would need
to see. In discussions between the computer scientists and transport
firms, it was agreed that abandoned luggage, people moving the wrong
way (counter-flow) and people moving into forbidden areas (such as the
train track in train stations or closed offices in airports) would be a use-
ful basis for experimentation in the project. These would later become
the basis for algorithmically experimenting with the basic idea that rel-
evant images could be detected within flows of digital video data. For
now, it was still assumed that algorithms could simply be dropped into
this Event Detection component of the architecture. Relevant images
would then be passed to the User Interface (UI) with all data deemed
irrelevant passed to the Privacy Enhancement System. This was put for-
ward as a key means to achieve the ethical aims of the project. It was
suggested that only a small percentage of video data was relevant within
an airport or train station, that only a small percentage of data needed
to be seen and that the rest of the data could be stored briefly in the
Privacy Enhancement System before being securely deleted. It later tran-
spired that detecting relevant images, getting the algorithms to work and
securely deleting data were all major technical challenges. But for now, in
these early project meetings, it was assumed that the system would work
as expected.

The Route Reconstruction component was a later addition. This fol-
lowed on from discussions between the transport firms and the computer
scientists, in which it became clear that having an image of, for example,
an abandoned item of luggage on its own was not particularly useful in
security terms. Transport operatives wanted to know who had left the
luggage, where they had come from and where they went next. The the-
ory behind the Route Reconstruction system (although see Chapter 3
for an analysis of this) was that it would be possible to use probabilistic
means to trace the history around an event detected by an algorithm.
The UI would then give operatives the option to see, for example, how
an item of luggage had been abandoned, by whom, with whom they
were walking and so on. This would mean that the Privacy Enhancement
System would need to store data for as long as these reconstructions
were required. It was assumed that most would be performed within
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24 hours of an incident. Any data deemed relevant and any reconstruc-
tions viewed by operatives would be moved out of the auto-deletion fea-
ture of the Privacy Enhancement System and kept (in Video Storage).
According to the computer scientists, this should still mean that around
95% of data was deleted and that the ethical aims to see less and store
less data would be achieved.

The meetings were discursive fora where the computer scientists took
the lead in making proposals and other participants, mostly the transport
firms, offered their response. The overall effect was that the algorithmic
system began to emerge and take shape, at least on a computer screen
and as a projection. The components that would need to be developed
were discussed, the future role of algorithms in Event Detection was
more or less set, and a specific shape was given to the project’s ethical
proposals. A technical means was proposed for limiting the range of data
that would be seen and the amount of data that would be stored. As we
will see, producing a UI and Route Reconstruction system (Chapter 3)
and deleting data (Chapter 4) were problematic throughout the life of
the project. However, for now we will retain our focus on experimenting
with the human-shaped object.

ELEGANCE AND THE HUMAN-SHAPED OBJECT

With the system architecture agreed at least in a preliminary form,
the computer scientists could get on with the task of making the sys-
tem work. Key to having a working system was to ensure that the data
flowing from surveillance cameras through the Media Proxy could be
understood by the Event Detection component. If events could not be
detected, there would be no system. Figuring out ways to detect aban-
doned luggage, moving the wrong way and moving into a forbidden
space were crucial. Central to Event Detection was the human-shaped
object. As digital video was streamed through the system, the algorithms
would need to be able to pick out human-shaped objects first, and then
the actions in which they were engaged second. Relevant actions for this
experimental stage of system development would be a human-shaped
object moving the wrong way, a human-shaped object moving into a for-
bidden space and a human-shaped object abandoning its luggage.

How could this human-shaped object be given a definition that made
sense for operationalisation within the system? The algorithms for Event
Detection used in video analytic systems are a designed product. They
take effort and work and thought and often an amount of reworking.
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The algorithms and their associated code for this project built on the
decade of work carried out, respectively, by University 1 and University
2. As these long histories of development had been carried out by var-
ious colleagues within these Universities over time, tinkering with the
algorithms was not straightforward. When computer scientists initially
talked of ‘dropping in’ algorithms into the system, this was partly in the
hope of avoiding many of the difficulties of tinkering, experimenting
and tinkering again with algorithms that were only partially known to
the computer scientists. As we saw in the Introduction with the aban-
doned luggage algorithm, the algorithm establishes a set of rules which
are designed to contribute to demarcating relevant from irrelevant video
data. In this way, such rules could be noted as a means to discern peo-
ple and things that could be ignored and people and things that might
need further scrutiny. If such a focus could hold together, the algorithms
could indeed be dropped in. However, in practice, what constituted a
human-shaped object was a matter of ongoing work.

Let’s return to the subject of the Introduction to then explore exper-
imentation with human-shaped objects. As a reminder, these are the
IF-THEN rules for the abandoned luggage algorithm (Fig. 2.2):

IF a new cbject appears inside the screen

AND this cbject belongs to the class luggage

¥ 2D this luggage was separated from the cbject person —>
THEN detect left luggage

IF a new abject appears inside the screen

=—jp| AND positicon this cbject is inside the area —
TEEN detect left cbject inside area =
, IF distance between person and luggage is above threshold >
THEN detect persan away from luggage
> IF person remains away from luggage for time >T —_—

THEN detect luggage still unattended

L

IF left luggage detected

END left cbject inside area detected

AND person avay fram the luggage detected —
AND luggage still unattended detected

THEN detect abandaned luggage

Fig. 2.2 Abandoned luggage algorithm
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As I noted in the Introduction, what seems most apparent in these
rules is the IF-THEN structure. At its simplest, the ‘IF” acts as a con-
dition and the “THEN” acts as a consequence. In this particular algo-
rithm, the IF-THEN rules were designed to operate in the following
way. IF an object was detected within a stream of digital video data fed
into the system from a particular area (notably a train station operated
by StateTrack or an airport operated by SkyPort), THEN the object
could be tentatively allocated the category of potentially relevant. IF that
same object was deemed to be in the class of objects ‘human-shaped’,
THEN that object could be tentatively allocated the category of a poten-
tially relevant human-shaped object. IF that same human-shaped object
was separate from a luggage-shaped object, THEN it could maintain its
position as potentially relevant. IF that same human-shaped object and
luggage-shaped object were set apart beyond a specific distance thresh-
old set by the system (say 2 or 10 metres) and the same objects were
set apart beyond the temporal threshold set by the system (say 30 sec-
onds or 1 minute)—that is, if the person and luggage were sufficiently
far apart for sufficiently long—THEN an alert could be sent to surveil-
lance operatives. The alert would then mean that the package of data rel-
evant to the alert would be sent to the UI and operatives could then
click on the data, watch the video of abandoned luggage and offer a rel-
evant response (see Chapter 3). What is important for now is how these
putative objects were given shape and divided into relevant and irrelevant
entities.

If this structuring and division of various entities (humans, luggage,
time, space, relevance and irrelevance) occurred straightforwardly and
endured, it might be tempting to argue that this is where the power
of algorithms is located or made apparent. A straightforward short cut
would be to argue that the algorithm structures the social world and
through this kind of statement we could then find what Lash (2007)
refers to as the powerful algorithm and what Beer (2009) suggests are
algorithms’ ability to shape the social world. We could argue that the
outputs of the system demonstrated an asymmetrical distribution of the
ability to cause an effect—that it is through the algorithm that these divi-
sions between relevant and irrelevant data can be discerned. However,
such a short cut requires quite a jump from the algorithmic IF-THEN
rules to their consequences. It ignores the everyday life in which the
algorithm must be a successful participant for these kinds of effects to be
brought about. If instead we pay attention to the everyday work required
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for algorithmic conditions and consequences to be achieved, what we
find is not that the algorithm structures the social world. Instead, exper-
imentation takes place (and fails, takes place again, things are reworked
and then sometimes fail again or work to a small extent) to constitute
the conditions required for the system to participate in the production of
effects or the system gets partially redrawn to fit new versions of the con-
ditions. This continual experimentation, rewriting and efforts to achieve
conditions and consequences are not only central to the work of com-
puter scientists but also crucial to the life of the algorithm. It is where
the distinction between relevant and irrelevant data is continuously in
the process of being made for the system. It is where the human-shaped
object is drawn up and pursued. It is where the nature of things is made
at stake.

The experimental basis designed to enable the algorithm to partici-
pate in the everyday life of the airport and train station had, what was
for the ethnographer, a peculiar organising principle. The computer sci-
entists of University 1 and University 2 talked of ‘elegance’ during the
meetings around system architecture, huddled around the laptop on
which they made updates to the system and in the subsequent human-
shaped object experimentation that we will now consider. This seemed
like an odd term to me in a series of meetings that mostly involved
quite specialist, technical language. Elegance seemed to come from a
different field—perhaps fashion or furniture design. What could it
mean for the computer scientists to talk of elegance, or rather how was
the term elegance given meaning by the practical work of the computer
scientists?

Tan Glynn (2010) captures something of what elegance can mean in
his study of experiments and mathematical proofs. Glynn suggests ele-
gance can be found in scientific and mathematical solutions which
combine concision, persuasion and satisfaction. As I followed the exper-
imentation of the computer scientists, this approach to elegance seemed
useful for making sense of the ways they discussed system architecture.
The composition of the different system components, their location in
relation to each other within the system architecture and how they might
talk to each other was each discernible as a discussion focused on what
might be elegant. However, this came to the fore even more strongly
with the human-shaped object. What would count as concise, persua-
sive and satistying as a human-shaped object seems a useful way to group
together much of the discussion that took place.
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For the IF conditions of the Event Detection algorithms to be
achieved required coordinated work to bring together everyday compe-
tences (among surveillance operatives and computer scientists), the cre-
ation of new entities (including lines of code), the further development
of components (from algorithmic rules to new forms of classification)
and the development of a sense of what the everyday life was in which
the algorithms would participate (in the train station or airport). It also
required consideration of the changes that might come about in that
everyday life. Elegance could be noted as the basis for this coordinated
work in the following way. The first point of contention was the tech-
nical basis for developing a means to classify putative objects. Readers
will recall that first identifying a putative object is important within the
stream of digital video data in order that other data can be ignored.
What might count as a human-shaped object or a luggage-shaped object
as a precise focus for classification was vital. However, what might count
as a concise means to achieve this classification was an important but
slightly different objective. As project meetings progressed, it became
clear that the amount of processing power required to sift through all
the data produced in a train station or airport in real time and classify all
human-shaped objects precisely would be significant. Face recognition,
iris recognition and gait recognition (based on how people walked) were
all ruled out as insufficiently concise. These approaches may have been
persuasive as a means to identify specific individuals in particular spaces,
but their reliability depended on having people stand still in controlled
spaces and have their features read by the system for a few seconds. This
would not be very satisfying for passengers or airports whose business
models depended on the rapid movement of passengers towards shops
(Woolgar and Neyland 2013).

How then to be concise and satistying and persuasive in classifying
human-shaped objects? As Bowker and Star (2000) suggest, classification
systems are always incomplete. This incompleteness ensures an ambigu-
ity between the focus of algorithmic classification (the putative human-
shaped object) and the entity being classified (the possible human going
about their business). Concision requires various efforts to classify to
a degree that is satisfying and persuasive in relation to the needs of the
system and the audiences for the algorithmic system. The system needs
to do enough (be satisfying and persuasive), but no more than enough
(be concise) as doing more than enough would require more process-
ing of data. In the process of experimenting with human-shaped objects
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in this project, various more or less concise ways to classify were drawn
up and considered or abandoned either because they would require too
much processing power (probably quite persuasive but not concise) or
were too inaccurate (quite concise, but produced results that were not at
all persuasive). At particular moments, (not very serious) consideration
was even given to change the everyday life into which the algorithms
would enter in order to make classification a more straightforward mat-
ter. For example, computer scientists joked about changing the airport
architecture to suit the system, including putting in higher ceilings, con-
sistent lighting and flooring, and narrow spaces to channel the flow of
people. These were a joke in the sense that they could never be accom-
modated within the project budget. Elegance had practical and financial
constraints.

A first move in classifying objects was to utilise a standard practice
in video analytics: background subtraction. This method for identifying
moving objects was somewhat time-consuming and processor intensive,
and so not particularly elegant. But these efforts could be ‘front-loaded’
prior to any active work completed by the system. ‘Front-loading’ in this
instance meant that a great deal of work would be done to produce an
extensive map of the fixed attributes of the setting (airport or train sta-
tion) prior to attempts at classification work. Mapping the fixed attrib-
utes would not then need to be repeated unless changes were made to
the setting (such changes included in this project a change to a shop-
front and a change to the layout of the airport security entry point).
Producing the map provided a basis to inform the algorithmic system
what to ignore, helping to demarcate relevance and irrelevance in an ini-
tial manner. Fixed attributes were thus nominally collated as non-suspi-
cious and irrelevant in ways that people and luggage, for example, could
not be, as these latter objects could not become part of the map of
attributes (the maps were produced based on an empty airport and train
station). Having a fixed map then formed the background from which
other entities could be noted. Any thing that the system detected that
was not part of the map would be given an initial putative identity as
requiring further classification.

The basis for demarcating potentially relevant objects depended to
some degree, then, on computer scientists and their understanding of
spaces such as airports, maps that might be programmed to ignore for
a time certain classes of objects as fixed attributes, and classification sys-
tems that might then also—if successful—provide a hesitant basis for



36  D.NEYLAND

selecting out potentially relevant objects. It is clear that anything that
algorithms were able to ‘do’ was situated in continual reconfigurations of
the entities involved—making sense of the everyday life of the algorithm
was thus central.

Mapping for background subtraction was only a starting point.
Objects noted as non-background entities then needed to be further
classified. Although background subtraction was a standard technique
in video analytics, further and more precise object classification was the
subject of some discussion in the project. Eventually, two means were
set for classifying those entities noted as distinct from the background
that might turn out to be human-shaped objects, and these became the
focus for more intense experimentation in the project. The first of these
involved bounding boxes, and the second involved a more precise pix-
el-based classification. Both approaches relied on the same initial param-
eterisation of putative objects. To parameterise potential objects, models
had to be computationally designed. This involved experimenting with
establishing edges around what a human-shaped object was likely to be
(in terms of height, width and so on). Other models then had to be built
to parameterise other objects, such as luggage, cleaners’ trolleys, sign-
posts and other non-permanent attributes of the settings under surveil-
lance. The models relied on 200-point vector analysis to set in place
what made up the edges of the object under consideration and then to
which model those edges suggested the object belonged. This was ele-
gant insofar as it would produce rapid, real-time classifications because
it was concise, using only a minimal amount of processing power and
being achievable very quickly. Parameterisation was presented by the
computer scientists as a form of classification that the developing algo-
rithmic system could manage while the system also carried out its other
tasks. In this way, parameterisation would act as an initial but indefinite
basis for object classification that could be confirmed by other system
processes and even later by surveillance operatives when shown images
of, for example, an apparently suspicious item of luggage. However,
these parameterisations could only be adjudged as satisfactory and per-
suasive when they were put to use in the airport and train station. There
were just too many possible mitigating issues to predict how an initial
experimentation with parameterisation would turn out in practice. Initial
parameterisation did at least allow the computer scientists to gain some
confidence that their putative classifications could be achieved within the
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bounds of processing possibility and could be achieved by making selec-
tions of relevance from streams of digital video data.

Once parameterised as putative human-shaped or luggage-shaped
objects, the action states of these objects also required classification,
for example, as moving or not moving. This involved object tracking to
ascertain the action state of the objects being classified. To achieve the
conditions established in the algorithmic IF-THEN rules, the system had
to identify, for example, that a putative item of luggage demarcated as
potentially relevant, based on a designed model used to initiate param-
eterisation, was no longer moving and that a human-shaped object that
was derived from a similar process, had left this luggage, had moved at
least a certain distance from the luggage and for a certain time. In order
to track objects that had been given an initial and hesitant classifica-
tion, human-shaped objects and luggage-shaped objects would be given
a bounding box. This was a digitally imposed stream of metadata that
would create a box around the object according to its already established
edges (Fig. 2.3).

The box would then be given a metadata identity according to its
dimensions, location within the airport or train station (e.g. which

Fig. 2.3 An anony-
mous human-shaped
bounding box
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camera it appeared on) and its direction and velocity. For the Event
Detection algorithms of moving into a forbidden space or moving in
the wrong direction (e.g. going back through airport security or going
the wrong way through an entry or exit door in a rush hour train sta-
tion), these bounding boxes were a concise form of identification. They
enabled human-shaped objects to be selected with what might be a
reasonable accuracy and consistency and without using too much pro-
cessing effort. They were elegant, even if visually they looked a bit ugly
and did little to match the actual shape of a human beyond their basic
dimensions.

However, for abandoned luggage, something slightly different was
required. In experimentation, in order to successfully and consistently
demarcate human-shaped objects and luggage-shaped objects and their
separation, a more precisely delimited boundary needed to be drawn
around the putative objects. This required the creation of a pixel mask
that enabled the algorithmic system to make a more precise sense of
the human- and luggage-shaped objects, when and if they separated
(Fig. 2.4).

This more closely cropped means to parameterise and classify objects
could then be used to issue alerts within the system. IF a human-
shaped object split from a luggage-shaped object, IF the human-shaped
object continued to move, IF the luggage-shaped object remained sta-
tionary, IF the luggage-shaped object and human-shaped object were

Fig. 2.4 A close-
cropped pixelated
parameter for human-
and luggage-shaped
object
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over a certain distance apart and IF the human-shaped object and
luggage-shaped object stayed apart for a certain amount of time, THEN
this would achieve the conditions under which the algorithmic system
could issue an alert to operatives. As the following figure shows, once
a close-cropped image of what could be classified as a luggage-shaped
object was deemed by the system to have lingered beyond a defined time
and distance from its human-shaped object, then it would be highlighted
in red and sent to operatives for confirmation and, potentially, further
action (Fig. 2.5).

In place of the concise elegance of the imprecise bounding box, this
more precise pixel cropped form of parameterisation was computation-
ally more demanding, requiring a little more time and more processing
power. However, it was key to maintaining a set of results in these initial
experimentations that satisfied the needs of the system as agreed with
SkyPort and StateTrack and could be persuasive to all project partners.
That is, it produced results that suggested the project was feasible and
ought to continue (although as we will see in Chapter 5, problems with
classification continued to be difficult to resolve). The bounding boxes
lacked the precision to give effect to the IF-THEN rules of the aban-
doned luggage algorithm.

The human-shaped object was thus accomplished in two forms—as a
bounding box and a more closely cropped image. The bounding boxes
although somewhat crude were central to the next stages in algorithmic
experimentation in Route Reconstruction and the issuing of alerts to
operatives (see Chapter 3) and deletion (see Chapter 4). For now, our
algorithm could be satisfied that it had been able to participate in at least
a modified, initial and hesitant, experimental form of everyday life. It had

Fig. 2.5 Anitem of
abandoned luggage
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not succeeded entirely in meeting all the goals of the project yet, it had
struggled to initially produce a set of results that could elegantly capture
sufficient information to accurately and consistently identify abandoned
luggage and had to be changed (to a pixel-based process), and it was reli-
ant on digital maps and background subtraction, but it had nonetheless
started to get into the action.

CONCLUSION

In this chapter, I have started to build a sense of the everyday life in
which our algorithm was becoming a participant. In experimental spaces,
our algorithm was starting to make a particular sense of what it means to
be human and what it means to be luggage. The IF-THEN rules and the
development of associated software /code, the building of a system archi-
tecture and set of components provided the grounds for rendering things
like humans and luggage at stake. To return to Pollner’s (1974) work
(set out in the Introduction), the algorithm was starting to set out the
basis for delimiting everyday life. The algorithm was beginning to insist
that the stream of digital video data flowing through the system acted on
behalf of an account as either luggage-shaped or human-shaped or back-
ground to be ignored. In addressing the question how do algorithms
participate in everyday life, we have started to see in this chapter that
they participate through technical and experimental means. Tinkering
with ways to frame the human-shaped object, decide on what might
count as elegant through concision, satisfaction and persuasion, are all
important ways to answer this question. But we can also see that this
participation is hesitant. The bounding box is quite elegant for two of
the system’s algorithmic processes (moving the wrong way and moving
into a forbidden area) but not particularly persuasive or satisfactory for
its third process (identifying abandoned luggage). And thus far, all we
have seen is some initial experimentation, mostly involving the human-
shaped objects of project participants. This experimentation is yet to fully
escape the protected conditions of experimentation. As we will see in
Chapters 4 and 5, moving into real time and real space, many of these
issues in relation to algorithmic participation in everyday life have to be
reopened.

It is in subsequent chapters that we will start to look into how the
algorithm becomes the everyday and how algorithms can even compose
the everyday. For now, these questions have been expressed in limited
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ways, for example when the computer scientists joked about how they
would like to change the airport architecture to match the needs of the
system. In subsequent chapters, as questions continue regarding the
ability of the algorithm to effectively participate in everyday life, these
questions resurface. In the next chapter, we will look at how the algo-
rithmic system could become accountable. This will pick up on themes
mentioned in the Introduction on transparency and accountability and
will explore in greater detail the means through which the everyday life
of the algorithm could be made at stake. As the project upon which this
book is based was funded in order to produce a more ethical algorithmic
system, these questions of accountability were vital.

NOTES

1. The names have been made anonymous.

2. Design and ethics have a recent history (Buscher et al. 2013; Introna and
Nissenbaum 2000; Suchman 2011). However, Anderson and Sharrock
(2013) warn against assuming that design decisions set in place an algo-
rithmic ethic.
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