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A b s tract  

Ò DispositifÓ is a term used in film studies since the 1970s which  describes the entire 

system of mechanical and human factors which together bring about the cinema experience. It 

therefore refers to (amongst other things) the space of the auditorium, the screen, the projection 

technology and the physiology of the spectator. Many of its qualifying components are masked 

from the view of participants in the system. The dispositifÕs  purpose is to set up the conditions 

for a specific type of cognitive experience, one which mirrors and extends (and in some readings, 

controls) the experience of its participants.  

The Displaced Dispositif is a performance, designed for the space of a cinema theatre, but 

featuring the projection of fragments of early silent cinema on a coeval (1910s) film projector 

from the auditorium. The film fragments are live- scored by the sound artist, Shaun Lewin, using 

a combination of closely micÕd sources on the projector itself, luminance data from the projected 

image and EEG brainwave data recorded fr om participants during previous projections of the 

film. Displacing elements in the dispositif in this way, by shifting modalities, situating in parallel, 

feeding back and layering, draws  attention to its hidden existence and creates the potential for a 

more knowing and  informed participation in the cinema experience. It also serves to demonstrate 

the degree to which dispositifs of modern cinema spectatorship, which have morphed and 

proliferated since the widespread digitisation of film heritage, have radically altered both the 

technological and experiential qualities of the medium. By integrating EEG data, t he 

performance adds the dimension of electrophysiological experience to the long tradition within 

experimental cinema of artists calling attention to CinemaÕs hidden structures. As well as 

challenging the dominance of the worldview propagated by the film industry, the performance 

also signals a means of re- engaging with the creative potential of the system itself, once 
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unshackled from its bonds to the reality effect and freed from the limits imposed by its 

commercialising instincts. 

.
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Th e D is p laced  Dispositif 

 

Qu Ões t - ce q u e cÕes t , d is p os itif?  

From a technological point of view, w hat we know of as Cinema is an agglomeration of many 

different technologies which achieved a certain critical mass in the dynamic interaction of social, 

economic and technological conditions available in the late 19 th Century .(Punt, 2000).  Since then, 

while retaining the name Cinema, albeit sometimes with qualifying epithets such as Silent or 

Classical, it has continued to accumulate additional features, most obviously perhaps, those 

which appeal to the auditory as well as visual sense. The concept of sensory appeal itself points 

to the fact that this composite technological system would be nothing, or rather do nothing, 

without the human agents who have both designed it and queued up in their masses to experience 

it. This con struction of Cinema, specifically, the projection of moving images, with or without 

sound, to an audience in the shared space of a theatre, can be contained by the term dispositif, 

first brought into use by the French theorist, Jean - Louis Baudry, in the early 1970s.  (Baudry, 

1970, 1975, 1986).  Although translated aw kwardly as Ò apparatusÓ  in some publications, it is now 

often used untranslated in En glish texts and has proved useful in defining a concept of the 

conditions of cinematic reception which can contain a wide variety of practices and experiences. 

It facilitat es theoretical distinctions between one type of cinematic experience and another, and 

helps in parsing the contributions of the individual components while retaini ng awareness of a 

greater whole. (Kessler, 2006).  It also grants an equal  place to those components such that, for 

example, the human subject of cinema is not lost to sight while considering the role of film 

technology, and vice versa, making it particularly valuable for interdisciplinary research. As a 

term therefore dispositif is valuable to interdisciplinary studies of cinema, describing a system of 
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Ò surrogateÓ  (Hochberg & Brooks, 1997 ) experience which includes darkness, a screen, 

projection equipment, a film, and human spectators and operators. Each of these features bears 

individual scrutiny and can be examined in much finer detail in terms of their role in the 

experience of cinema across time, a research process which , in turn, informs our understanding 

of film history.   

One of the joy s of studying early cinema is that the components of the dispositif are more 

obviously part of the experience. The subject /participant/ spectator is more aware of them 

because there are less veils drawn over the components of the system than in later forms of 

commercial cinema, which vigorously pursue the ever more virtually real. In contrast to the 

contemporaneous sŽance room or even the too- shapely leg of a table, the pioneer of early cinema, 

projecting from amongst the audience, took a showmanÕs delight  in placing the technological 

component Ôon stageÕ, a practice which effectively co - opted the auditorium into the performance 

space and certainly augmented and perhaps even challenged,
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path that crosses the cable is dynamically planned 
and further measurements are gathered. 

A fuzzy logic algorithm is used to distinguish 
between meaningful readings that originate from 
the MF induced by the cable and the surrounding 
magnetic noise. When the cable has been crossed 
and no more meaningful readings are obtained, 
the set of readings is given to the BPF, which then 
estimates the exact crossover point of the cable based 
on all the readings obtained. Using this informa-
tion, the position of the cable some distance down-
stream is estimated, and the vehicle’s survey path is 
re-planned. 

The USV must be able to trace the planned sur-
vey path and, above all, localise itself and accurately 
determine its heading at every instant. The precise 
localisation not only enables smooth autonomous 
navigation, but also gives the MF readings taken 
along directions relative to the vehicle’s own head-
ing. In order to compare the successive readings, 
they must all be described in a common global ref-
erence frame before using them to determine the 
magnetic source. Hence, a novel, robust heading esti-
mation technique based on interval Kalman �lter -
ing has been applied to estimate the USV’s heading.

The BPF algorithm has been tested of�ine on real 
subsea cable survey data gathered during a manned 
expedition. Although the MF in this case was 
induced by an alternating current �owing through 
the cable, the method can be applied to localising 
any ferromagnetic object by equipping the USV 
with an eddy current inducing coil for generating a 
magnetic response in the object. The integration of 
the BPF source estimation method with autonomous 
USV navigation and path planning has been tested 
on computer simulations, with sea trials being 
planned for the future.

This approach offers advantages with respect to 
conventional methods, for example, enabling oper-
ations in hazardous environments without risking 
divers’ safety or needing to employ manned ships. 
Moreover, autonomous tracking of the dynamically 
planned path is carried out accurately and ef�ciently, 
avoiding delays in the control loop that would inev-
itably exist in relaying information continuously 
regarding the path updates to the crew of a manned 
vessel, saving both time and costs.

The rest of the present paper is organised as fol-
lows: the BPF algorithm and its motivation as an 
ef�cient tool for subsea ferromagnetic object local-
isation is presented in section 2. The fuzzy logic 
algorithm used for discriminating meaningful 
readings from noise is also described in section 2. 
Section 3 then discusses the autonomous operation 
of the USV, with emphasis on the robust heading 
estimation procedure using the so called weighted 

interval Kalman �lter (WIKF). Section 4 details the 
simulation of a cable-tracking mission, and �nally 
conclusions and future objectives are discussed in 
section 5.

2. Selective batch particle �ltering  
for ferromagnetic object localisation
In order to detect ferromagnetic objects, these 
must emit an MF. An MF in ferrous objects origi-
nates from electric currents �owing within them. 
In objects such as cables or pipes, an electric current 
can be injected, thereby producing an MF. Where 
this is not possible, an alternating MF generated by 
an external agent can induce eddy currents in the 
body of the object, which then emits a secondary 
MF that can be detected (Cowls and Jordan, 2002; 
Tumanski, 2007).

In the maritime subsea environment, the propa-
gation of the MF is highly affected by the conduc-
tivity of the sea water, which depends on its salinity 
(Bogie, 1972; King, 1989). Currently used methods 
for subsea cable localisation, which are short range 
and applicable only within distances of up to 3m 
from the source, assume that the conductivity of the 
water is uniform and can be neglected (Szyrowski 
et al., 2013b). They also assume the MF decay, as a 
function of the distance from the source, follows a 
simple decay function, and hence the difference 
between two readings separated by a known distance 
allows inference of the distance of the readings 
from the source. However, Cowls and Jordan (2002) 
have pointed out that this assumption is not always 
true: although the signal strength generally decays 
as r –3, it can include some variation and can be dif-
�cult to calculate precisely. 

The strength of the MF generated by a subsea 
cable on the water surface can be modelled as a 
scalar �eld, as shown in Fig 1. In the case of a cable 
with small curvature, the MF generated by the cable 
at any point in space (Pk) can be approximated by 
that owing solely to the point of the cable (Sk) that 
is closest to Pk , i.e.:

 (1)

where dk is the direction of the cable at point Sk ; rk 
is the shortest distance to the cable; a is an attenua-
tion parameter; � 0 is the permeability of free space; 
and I is the electric current. In a small area, the 
parameter (a) can be considered to represent an 
averaged attenuation; hence, for a short section of 
cable, the term  can be grouped into a single 
constant (c). Note that the contribution to the MF 
at Pk is mostly owing to the section of cable around 
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