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Force Taking Form 
 
 
Étienne-Jules Marey (1830-1904) spent his life inventing machines to measure the 
imperceptible. He began this exploration of perception in the late 1850s with graph-
writing instruments. These machines were concerned with measuring the body’s inner 
movements, calculating, for instance, the almost-invisible movements of the pulse’s 
rhythms and the blood’s flow by tracing them onto the surfaces of smoke-blackened 
cylinders. Over his research career, he developed many such experimental machines 
ranging from inscription instruments to photographic apparatuses. 
 
 
Marey’s focus was explicitly positivistic. His concern was to create machines to make 
visible what until then had remained invisible. This interest in invisibility led Marey 
toward an investment in the machinic, where the machinic is defined as an 
agglomeration of potential processes that exceed the limits of a particular mechanism. 
One of the most compelling aspects of Marey’s work is how the exploration of 
different modes of movement led him to devise techniques for perception that in turn 
became new kinds of sensing machines. Never quite satisfied with the results of his 
experiments, his life was dedicated to invention: he continuously created new 
experiments for which he had to build machines, and then built new machines based 
on the results of his experiments.  
 
Marey’s focus on the invention of machines and processes to measure the 
imperceptible invariably led his research to become invested in the experiential. 
Despite his desire to secure results for publication in scientific journals in the name of 
the advancement of knowledge – something his early graph-writing machines allowed 
him to do with processes such as measuring the pulse  – he quite soon found himself 
ensconced in a universe of movement for which there was no adequate source of 
measure. As the movement experiments focussed more on the processual (especially 
those of gases, but also his experiments  with locomotion), he began, despite himself, 
to delve into the exploration of incipiency, graphic not only curves of movement but 
curves in movement.  
 
These curves are a radical change in Marey’s approach in the sense that they cease to 
work solely as representations of movement-passed and become fascinated with 
movement-passing. By the end of his life, although still committed to measuring 
movement in quantitative scientific terms, what stands out in his work are 
photographic images of experiential flows, elastic forces, quasi-virtual perceptions not 
of the movement as content but of the incorporeal surfacing of the microperceptual. 
 
This chapter looks at how plotting movement “actually there” but imperceptible to the 
eye was slowly transformed in Marey’s work toward the invocation and mapping of 
forces. As forces that could not be seen (but could be felt) emerged, instead of 
denouncing them as unviable for quantification, he created new techniques for their 
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measurement. “How does a bird’s flight interact with the resistance of the air?” he 
might ask. The machine devised to inform his curiosity would answer this first 
question, only to propel him to explore further and inquire how force could be 
visualized. This desire to measure in turn expressed itself in a continual reworking of 
perceptual techniques. Machines that began as simple mechanisms for the study of a 
particular movement became instigators for creating new machinic processes to sense 
movement’s force. This compulsion to make the force of movement-passing appear 
would then propel the construction of yet another movement-sensitive machine. This 
fascination with the machinic processes of experimentation situates Marey’s research 
along an uncanny continuum between positivist analysis – the exploration of an object 
of study divorced from its environment, and what William James calls radical 
empiricism -  a pragmatic investment in the relation between objects and worlds. 
 
In true positivist form, Marey believed in the mechanics of what could be proven. 
“Science has two obstacles that block its advance, first the defective capacity of our 
senses for discovering truths, and then the insufficiency of language for expressing 
and transmitting those we have acquired. The aim of scientific method is to remove 
these obstacles.” Experimentation through visualization always preceded 
documentation for Marey. His first concern was to find ways to develop insights into 
movement through representations made visible early on by his graphic machines, 
and later by chronophotographs. His aim was to find quantitative modes of analysis to 
make us see what seeing obstructed. This paradoxical investment in vision is one of 
the astounding aspects of Marey’s work on movement. Although he never explicitly 
mentions the role of perception in his experiments, his work specifically brings to the 
fore the complexity of mechanisms of perception as linked to movement. The images 
Marey creates are both given to and engaged in perceptual experimentation.  
 
Marey’s legacy, I believe, is the invention of perception machines that, in Paul 
Valéry’s words, “draw vision drawing.”  In this chapter, I focus on the progression in 
Marey’s life from the creation of machines that perceive bodies moving to 
experimentations with “drawing perception drawing.”  I am interested in how Marey 
develops modes of experimentation that play with the very mechanisms of perception, 
and how he creates machines that captivate perceptions endurance across states of 
durational becoming. Uncannily, what Marey’s experiments foreground is the very 
mechanism of perception itself: that to see is not to recompose an already-composed 
form. His work makes apparent that to see is to create-with the force of a movement 
taking-form, where what we see is a composition of holes (intervals) and wholes 
(pure experience, duration) that together create a field of forces around which 
perception takes form.  
 
Perception’s force-field us a complex surface of as yet undifferentiated experience. 
We see not an object but its activity of relation. We see holes: contours, edges, active 
intervals moving.  We feel wholes: experiential duration not yet divided into actual 
objects. We see not only what we actually look at but what we remember ourselves 
seeing. What we remember ourselves seeing is actualized through non-sensuous 
perception, which refers to how an experience of pastness – past seeings – finds its 
way into our present as a force of potential. It’s not just that we see what we’ve 
already seen – it’s that what we’ve already seen contaminates what we feel we see 
and re-composes what we’re actually not seeing.  
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When we feel the force field of perception what we (virtually) see is an interval. We 
cannot actually perceive the interval, and yet there is no perception without it. The 
interval is a relation not yet actualized for actual perception. To see is not to see the 
interval – it is to see=-with it, to compose-with relation.  
 
“The eyes never take in a scene at one go. They rove over objects, detecting edge. The 
gaze must pass and repass to hold the edge, because edge is actually in continual 
variation, constantly struck by variations in light and shadow which in any given 
instant blur its boundary” (Massumi 2006). Co-constituted by a turbulent worlding, 
vision is not a capturing of the world but a captivating by it. “Even under the ost 
stable of conditions, the eyes add variation through their own micromovements, 
which never cease. Sight comes of the duration of these variations. Vision finds the 
edge over and over again, through its variations. The edge’s constantly returning to 
the eye under variation is what draws out the constancy of its form. Visual constancy 
is of variational return” (Massumi 2006). 
 
To see is to feel-with movement moving. Vision is not a passive receptive surface – it 
is a duration expressed. “The retina is an active surface gathering durational variations 
into the clarity of a line which was never seen as such.  In any given instant, the line 
receptively speaking was a blur. Its clarity emerges through duration as a function of 
variation” (Massumi 2006). Vision produces the very novelty Marey’s animated 
images also seek to convey. The experience of the imperceptible is exactly what 
vision plays with, animating not a stable surface but creating-with the very potential 
of the not-yet.  There is no seeing that is divorced from movement. 
 
Marey’s experiments with movement are thus always also experiments with 
perception. By experimenting with the body in movement, Marey actually provokes 
the sensing body in movement, inventing machines for the transduction of feeling into 
sensing. He wants to perceive the incorporeal, and to do so, he must push the senses 
to the edge of what they can do. He must create techniques through which the senses’ 
virtual tendencies are transformed into actual processes for re-visualization. What we 
virtually feel must become actually sensed. Marey’s machinic experiments do not 
teach vision to see that which is imperceptible. The foreground the activity of 
perception that is at the heart of vision. Marey’s movement experiments are, in the 
end, experiments with sensation.  
 
 
Techniques of Relation 
 
Marey’s machines are techniques of relation. As open systems, they do not simply 
measure preconstituted bodies moving, they invent techniques of relation for the 
creation of becoming-bodies of movement. Marey’s machines produce margins of 
indeterminacy that call forth new machinic processes. How we see what we sense is 
Marey’s main concern, resulting in a generative practice of creating assemblages that 
generate open passages between sensing bodies and machines: an ecology of 
practices.  
 
Machines such a Marey’s are more than the combination of their parts. What is at 
stake in these kinds of machines is their technicity, the ways in which they create 
associated milieus – active intervals – that open experimentation to evolution. Each 
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experimental process creates an evolution toward a particular relational series – that 
of the blood-heart-graph, that of the foot-sensor-ground – that incites Marey to devise 
yet another technique, not only for the measuring of actualized movement, but for the 
stimulation of virtual movement. Each experiment also contains a measure of 
unpredictability – since new combinatory series are always taking form – that makes 
novel demands on the machinic process. While machines might otherwise be 
understood as passive mechanisms for the measuring of activity, I believe that 
Marey’s machines are relationally entwined with the experiments he devises. In fact, 
the machines become his mode of experimentation such that what he devises through 
them itself becomes “machinic.” 
 
Deleuze and Guattari define the machinic phylum “as materiality, natural and 
artificial, and both simultaneously; it is matter in movement, in flux, in variation, 
matter as conveyor of singularities and traits of expression” (1987, 409). To render 
something “machinic” is to inscribe it in a process that couples it with the 
environment out of which it emerges. The sensing bodies in  movement Marey 
studies are not conceived as separate from his experiments. They are integraly 
connected to the machines he creates. As a key aspect of the living process of 
experimentation, movement thus becomes an interstice of body and machine in a 
practice of continual invention of what a machinic body can do. 
 
The tweaking of systems to create experiential evolution that informs methodological 
processes is a form of radical empiricism. It creates novelty out of relational matrices. 
This “adaptation-concretization is a process which conditions the birth of a milieu 
that, instead of already being conditioned by another already-given milieu, is 
conditioned by a milieu that exists but virtually before the invention” (Simondon 
1969, 55). Invention is not simply the creation of a new machine to better capture 
movement in space but a jump to a different register whereby the machine begins to 
operate ontogenetically. More than the sum of its measuring parts, the machine 
generates potential, registering not simply data on movement but ontogenetically 
adding to itself such that it is always intrinsically in the process of reinventing what a 
machine – or a technique – can do. “We could say that concretizing invention creates 
a techno-geographic milieu… that is a precondition of possibility for the functioning 
of the technical object” (Simondon 1969m 55). Marey’s technical objects are co-
constitutive of experimental process. They create an associated milieu of body-
movement-machine whereby new conditions for experimentation are invented.  
 
Marey’s machines are evolving techniques, themselves open to experimentation, 
working not to fulfil goals already written  into their functioning but toward the 
invention of new milieus. These new milieus are in turn conditioned by the 
experimentation they provoke, always reconstituted according to the results toward 
which the experiments are geared. For example, when Marey seeks to understand the 
movement of the walk, he discovers that in order to get a clear picture of the 
movement itself, he must background everything except the walking. To do so, he 
develops various techniques of appearance/disappearance. He calls this simplification, 
situating movement in these cases as an extraction from the surrounding environment. 
In this series of experiments, Marey narrows the body-apparent to its simplest form 
for rendering its movement, choosing to highlight only certain points of the body as it 
moves, allowing the actual (the visible body) to slide into the virtual (the body 
unseen), such that what is actually perceived is the incipiency of movement moving. 
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As the quasi virtual takes shape perceptually (the movement foregrounded instead of 
simply the body moving), what we experience is far from a dialectic of inside/outside 
that would separate environment and body:  Marey creates an uncanny dance of 
appearance disappearing. We feel the palpability of the imperceptible. Body, 
movement, and environment have become one. Here, the trace of preacceleration is 
almost actualized, felt through the visualization of the flow of movement moving. It is 
as though he had not simply foregrounded how movement works but given movement 
back to movement, “drawing vision drawing.” 
 
Marey does not immediately arrive at “drawing vision drawing.”  Early experiments 
show a more restrained experimentation. “Study of a Man’s Walk with a White Rod 
along his Spinal Column (1886)” is an example of an experiment that does not go 
beyond displacement’s representation. In this experiment, Marey backgrounds the 
human body such that the vertical lines of regular, cadenced intervals of movement’s 
displacement in the walk are foregrounded. He does this by placing a white rod at the 
body’s back to foreground the movement of that one area. This experiment results in a 
series of vertical lines organized in an equal cadence, emphasizing that walk’s 
displacement. The representation that results can easily be plotted onto a graph, but 
movement’s preacceleration cannot be felt. 
 

 
 
 
Fig. 1    Étienne-Jules Marey, Étude de la locomotion humaine: Homme marchant avec une baguette 
fixée le long de la colonne vertébrale,  chronophotographie sur plaque fixe,  vers. 1887, Musée 
Marevy, Beaune, France.  
 
 
But Marey does not stop there. He continues to experiment with the walk, producing a 
completely different image eight years later. This one, called “Trajectory of the Pubis 
during Human Walking (1894)” is an undulating line, curving in an elastic zigzag 
from right to left. This time what we see is not a grid but a rhythm. For this later 
experiment in locomotion, rather than using a vertical rod to measure movement, 
Marey places bright points on the body’s hips, thus capturing the spiral of movement 
moving. Without the rods holding the body to a straight line, the curve of movement’s 
spiral makes itself felt. The line does not simply represent movement: it creates the 
feeling of movement. We are moved by what we do not actually see. The elasticity of 
the image feels like a drawing of vision drawing. 
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Felt movement is more difficult to plot on straight lines. Measure, or cadence – as 
opposed to rhythm – produces graphically equidistant formations along which a line 
can be plotted. Rhythm, on the other hand, is produced through inflection – the 
infinite folding of a line provoked by vectors of force that alter its trajectory in time 
and space – and operates in the register of elasticity. A tension between measure and 
rhythm is always operative in Marey’s work, particularly in the rift between his 
writings and the ways his chronophotographies express intensive movement. 
 
 

 
 
Fig. 2 Étienne-Jules Marey, Trajectoire du pubis pendant la marche humaine, p.150, figure 79, le 
mouvement (courtesy Jacqueline Chambon).  
 
 
The chaos that measure attempts to colonize is what rhythm feeds on:  “From chaos, 
Milieus and Rhythms are born” (Deleuze and Guattari, 1987, 313). Chaos is not the 
opposite of order. What we experience – the event of force taking form – is always 
prehended from a certain quasi chaos: the indeterminacy of the not-yet-actual. As the 
virtual passes into the actual, in this in-between passage where force begins to take 
form, a chaos of incorporeality can be felt. This chaos is the intensive magnitude of 
potential. Positivist science seeks to overlay potential with order, imposing measure 
from the outside. Radical empiricism works from the quasi chaos of the not-yet, 
beginning in the rhythmic middle of a becoming event. As the events reach what 
Whitehead calls their subjective form – their completion or concrescence – the quasi 
chaos of their taking form is overlaid by the factness of their completion. But events 
always in some sense remain invested with this quasi-chaos, for they have been 
prehended from the indeterminacy of the forces that compose them. This 
indeterminacy is a living aspect of the event. It is what rhythm feeds on. 
 
Rhythm is active in the associated milieu of this quasi chaos. It is not rhythm added 
onto measure but relational movement in its incipiency. Associated milieus are 
vibratory with states of becoming. “Every milieu is coded, a code being defined by 
periodic repetition; but each code is in a perpetual state of transcoding or 
transduction” (Deleuze and Guattari 1987 [A Thousand Plateaus], 313). Rhythm 
passes through, qualitatively altering the milieus it creates that, in turn, generate it. 
“Transcoding or transduction is the manner in which one milieu serves as the basis for 
another, or conversely is established atop another milieu, dissipates in it or is 
constituted in it” (Deleuze and Guattari 1987, 313). The early image of the man-rod 
walking imposes measure onto movement. The movement is territorialized into 
coordinates that tend to close down its operations. The constraints of the walk – one 
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foot on the ground at all times – becomes coded in a regularized space-time, which 
closes down all potential for the walk to evolve beyond its initial normative 
constraint. The resulting perception of the image is a perception of movement rather 
than a perception in movement. In the later image of the walking undulation, the 
walking transduces into curvilinearity, producing an associated milieu of body-
movement-environment. Here perception participates in the quasi chaos of 
preacceleration. The associated milieu of preacceleration vibrates with the potential of 
polyrhythmicality. The walk as such is not transformed, it is what is emphasized that 
is different. This time the walk is more than a regularization of coordinates. It is a line 
of force, an elastic pulling and pushing through movement’s intensive magnitudes. 
What is felt in this second image are the microperceptions at work in the event of 
movement through movement. Vision suddenly sees more than the walk it has come 
to expect through visual representations. It sees the expression of movement’s 
curvilinearity.  
 

 
 
Fig.3. Étienne-Jules Marey, surface courbe inclinée, angle 36 degrees, triage d’après plaque negative 
sur verre, 10 x 5 cm, 1901.  
 
 
 
Foggy Expressions 
 
 
The images of air and smoke Marey creates at the end of his life (1898-1901) build on 
this curvilinearity of movement moving, taking it to an even higher level. These are 
images of movement disturbance that play with the time line of form’s composition. 
These movement experiments with gaseous fluids are perhaps the best evocation  of 
the poetry of the almost-seen in its many stages of micro-perceptibility. Two images 
stand out. In the first one, the smoke is traversed by a trapezoid shape that causes a 
violent undulation of the linear smoke-lines, transforming the composed grid-like 
surface into a fire-like feeling. To compose a form into a feeling is like making the 
holes felt even while conserving the whole of undifferentiated perception. To simply 
say we perceive a shape – a distorted trapezoid – would be to work at the level of 
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deduction. I believe what Marey does is qualitatively different: this work makes the 
quasi-chaos of sensation felt. 
 
To experience the feeling of a form is to experience force taking form. In the 1901 
series of movement experiments with air and smoke – using the machine with 57 
channels – Marey moves different shapes through smoke. Each movement of the 
smoke through the smoke strands produces a different current. Through these images 
of forms-passing, we actually see air taking shape. We see the air and feel the form. 
Marey is once again inventing ways of seeing. 
 
Despite his concern that the senses “often conceal the essential [and] lead to 
mistakes,” Marey’s final experiment captures sensation in the making. As always, his 
interest in the amplitude, force, duration and regularity of the shape of movement lead 
the way toward new techniques for the foregrounding of the otherwise imperceptible.  
 
The whole of his work until then had been concerned with showing how forces could 
be deduced by a movement-curve in order to relay back to the visible the trace that is 
imperceptible of movement taking form. On this 1901 series the turbulence of 
preacceleration is most resplendent. In these images, moving-through shifts from 
extensive to intensive passage. These are among the most graceful images, where 
movement –through feels like movement-with. The smoke and the object dance 
together, creating a gaseous plane of consistency.  Particularly beautiful is an image 
where what looks like an oblong object  has been moved-through the smoke-lines, 
leaving an undulating braid in its passage, calm and curvilinear at once. 
 

 
 
Fig.4 Étienne-Jules Marey, surface courble inclinée, triage papier original, 8.8x5.2 cm, 1901. Musée 
Marey, Beaune, France. 
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Fig.5 Étienne-Jules Marey, Movements d’un cheval blanc, chronophotographie sur plaque fixe 1886-6, 
Musée Marey, Beaune, France. 
 
 
In the passage from graphic machines to chronophotography, Marey’s movement 
work tends towards expression more than representation. Expression and 
representation are at two ends of the spectrum of perception. Representation is the 
coming-together after the fact of an event already constituted. Expression moves-with 
the very act of perception. The event of expression does not allow for a schism 
between the event and its perception. The eventness of perception can be felt in the 
horse experiment, for instance, in the expression of movement galloping. The smoke 
experiments express movement dancing. The becoming-body of movement is in-
formed by the expressions it makes possible. Oblong object becomes winding veil 
becomes turbulent whirlpool. This is not a metaphor: it is an actual feeling of the 
almost perceptible virtually seen. In these becoming-bodies of movement, what 
expresses and is expressed makes manifest the virtual node of the in-between. What 
we see is not an object, a person, an animal. What appears is the expression of body-
movement relation – the interval – brimming over with microperceptions, with 
microexpressions never quite actualized. What is expressed is the variational field of 
movement. What is produced is sensation of feeling, affective tone. 
 
To look at Marey’s photographs is to feel them. Feeling us an amodal experience that 
is a passing-between of sense-modes. Perception is constituted by feeling-tones. 
Perception lures feeling, coalescing visual experience into a force of feeling. 
Affectively, feeling works on the body, bringing ti the fore the experiential force of 
the quasi chaos of the not-quite seen. This not-quite is the quality of potential we 
perceive in many of Marey’s movement images. These images do not represent 
movement, they move-with the movement of the feeling taking form. They are 
affective because to see is to feel-with, to participate in the intensive passage from the 
virtual to actualization. What is amodally felt, perceived-with, is the mircoperceptual 
appearing at the threshold of sight, but not actually seen. Working at the limit of a 
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body’s capacity to actualize, this perceiving-with affectively reworks what a body can 
do. 
 
Affect passes directly through the body, coupling with the nervous system, making 
the interval felt. This feltness is often experienced as a becoming-with. This 
becoming-with is transformative. It is a force out of which a microperceptual body 
image begins to emerge. This microperceptual body is the body of relation. While 
affect can never be separated from a body, it never takes hold on an individual body. 
Affect passes through, leaving intensive traces on a collective body-becoming . This 
body-becoming is not necessarily a human body. It is a conglomeration of forces that 
express a movement-with through which a relational individuation begins to make 
itself felt.  
 
Affective duration is felt in Marey’s experiments through the image’s force of 
composition. This composition is not a translation: it is a transduction of movement 
into sensation through the prism of the image, foregrounding the quasi chaos of 
movement’s incipience. This mode of seeing is not strictly a looking-for – a looking 
“for” the form passing through, for instance – it is a looking-with. It is a looking-with 
because not only do we feel the movement of the images, we feel the holes through 
which the images leak. In the smoke images, it is as thiugh the snoke were still 
filtering our experience of looking. This is what Bergson means when he says that “a 
world well perceived is a world that never ceases to move” (1990, 343-44). A world 
well perceived is a perception of the (w)holes of vision where movement commingles 
with experience to produce expressions of novelty. 
 
From Image to Intensity 
 
When we see-with, what we perceive is the feeling of intensity. We feel intensity 
without seeing its actual form. The feeling of intensity coexists virtually with what 
actually appears. Intensity is of duration, not measure. Intensity has no extensive 
magnitude – it cannot be conceived as separate from pure experience. Positivism’s 
shortfall is its tendency to attempt to capture intensity’s extension for a quantitative 
system of measure.  
 

In the idea of intensity, and even in the word which expresses it, we shall find 
the image of a present contraction and consequently a future expansion, the 
image of something virtually extended, and if we may say so, of a compressed 
space. We are thus led to believe that we translate the intensive into the 
extensive, and that we compare two intensities, or at least express the 
comparison, by the confused intuition of a relation between two extensities 
(Bergson 1910, 4).  

 
Intensity is anathema of quantification. It concerns the elasticity of movement. 
Intensity in-gathers the imperceptible toward a movement-feeling. This movement-
feeling is the experience of force taking form. Bergson writes, “At first [grace] is only 
the perception of a certain ease, a certain facility in the outward movements. Since 
easy movements are the ones which prepare the way for others, we are led to find a 
superior ease in the movements which can be foreseen, in the present attitudes in 
which future attitudes are pointed out and, as it were, prefigured” (1910, 11-12). What 
we experience as grace is an emergence of future ease in the present movement. A 
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graceful movement is one that feels like it already carries the fullness of the 
movement-passing within the preacceleration of the movement taking form. Time 
collapses into an intensity of process, and what we feel is not the object of the 
experience but the flow of experience itself. 
 
Marey’s images of the smoke filaments are capsules of intensity that foreground the 
process of perception taking form. The movement of the air emerges for perception as 
a graceful dance that couples the outlines of the form passing through the smoke with 
the sensation of their passing. We feel the grace of this passage. The future of 
movement moving feels like it is taking form in the present. The future of movement 
moving feels like it is taking form in the present. To create an experience of the future 
in the present requires a foregrounding of the immanence of movement within 
sensation. Grace taking form is not an experience-of but an experience –with that 
takes on the color of the inquiry even while it invents new uses for it. Weaving 
novelty into the very act of perception. Marey’s images produce incorporeal 
becomings, imbuing the experiential process of worlding with the grace of a 
movement-with that would otherwise remain virtual. Vision curves into its own 
potential. 
 
“If curves are more graceful that broken lines, the reason is that, while a curved line 
changes its  direction at every moment, every new direction is indicated in the 
preceding one. Thus the perception of ease in motion passes over into the pleasure of 
mastering the flow of time and of holding the future in the present “ (Bergson 1910, 
12). Intensity cannot be measured because it cannot foresee how the future will 
inhabit it, what qualitative magnitudes will divert it, how elasticity will alter its 
process of taking form. Intensity is never the object of an experiment: it dwells in the 
milieu of its process. Grace emerges out of this milieu, not as a marker of a knowable 
future in the present, but as a calm carrier of a future’s quasi chaos in the present-
passing. Grace is the feeling of being in the eye of the storm, where the calm reigns. 
Grace is out of measure and yet completely in sync with the future passing.  
 
Compulsion to Invent: From Rational to Radical 
 
An experimental result translated into quantitative fact is always judged according to 
external standards. It is read according to predetermined parameters that stabilize the 
inquiry by assuming that what is measured can be dissociated from the whole: 
positivism takes for granted that at least part of the system is stable. In Marey’s case, 
what seems at first not to be open to experimentation is the body itself, in his book on 
movement, he never questions the givenness of the body. And yet, what is fascinating 
about his research as it progresses is how the body does become part of the inquiry. 
Over the course of his career, he ends up inventing modes for visualizing 
individuation, a practice of processual intervention into what constitutes a body in 
movement. His research becomes one invested both in measuring movement and 
creating modes of perception for the ineffable: the body-becoming. This unresolved 
tension in Marey’s work between the relational and the radical leads to a constant 
tinkering with the mechanics of invention such that quantity and quality become 
intermixed and their complex environment – their associated milieus – actually 
becomes the object of study.  
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The radical empiricism of Marey’s machinic experimentation can be felt in his 
continual reinvention of techniques not only for the capturing of movement-passing 
but for its ghostly evocation in its various quasi-chaotic states of becoming. William 
James defines radical empiricism as “an empiricism [that] must neither admit into its 
constructions any element that is not directly experienced, nor exclude from them any 
element that is directly experienced (1912, 42). For James, radical empiricism is 
radical because it begins with the actually imperceptible – relation – and asks how 
relation produces events of knowledge. In radical empiricism, there is nothing prior to 
direct experience, and no way to work outside of experience’s incipient relationality. 
“For such a philosophy, the relations that connect experiences must themselves be 
experienced relations, and any kind of relation experienced must be accounted as 
‘real’ as anything else in the system” (James, 1912, 42). In Deleuzian terms, this 
means that what is foregrounded is not the object, the word, the concept but the 
assemblage through which ecologies of practice emerge. This process of assembling 
is never individual – it’s collective. Speaking of enunciation as an assemblage, 
Deleuze explains, “The utterance is the product of an assemblage – which is always 
collective, which brings into play within us and outside us populations, multiplicities, 
territories, becomings, affects, events (Deleuze and Parnet 1987, 51). Radical 
empiricism experiments with assemblages such as the associated milieu, an 
environmental in-between that never pre-exists the force of its taking form. “This is 
assembling: being in the middle, on the line of encounter between an internal world 
and an external world (Deleuze and Parnet 1987, 52).  
 
For Marey, there seems to be no contradiction in the pursuit of positivism through 
experimentation. Marey sees experimentation as a necessary tool for the production of 
quantifiable results. The criteria of positivism – “a rejection of metaphysics and in its 
place an affirmation of facts derived from observation; the proposition that science 
constituted the idea form of knowledge; and the understanding that scientific 
explanations of phenomena would, by definition, lead to one or more laws of which 
an individual phenomenon is an observed instance” (Braun 1992, 13) – are amply met 
by the experimental methodology he pursues. And yet, as is becoming apparent, there 
is also within his work a fascination with the milieu itself and the intensities it is 
capable of producing. This can be observed in his magnificent sculptural rendition of 
the seagulls, Flight of the Seagull: 25 Images per Second (1887), which brings to life 
the in-between stages of the bird’s flight. If Marey were interested only in the 
quantitative analysis of the movement of the bird’s wings, why would he have the 
resulting image sculpted in bronze? 
 

 
 
Fig. 6 Étienne-Jules Marey, Décomposition du vol d’un goéland, sculpture en bronze, 1887, Musée 
Marey, Beaune, France. 
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As the co-arising impulse to measure and experience coalesce within Marey’s work, 
what increasingly emerge are movement machines – machines that do not strictly 
represent movement but create new modalities of perception. These machines produce 
more than results. They produce novelty, which sparks thought, which leads to more 
experimentation. Movement research that may have begun as an exploration of an 
already-constituted reality becomes a machinic intervention into the not-yet-seen. 
While Marey-the-positivist continually strives toward creating more accurate 
techniques for the measuring of movement, Marey-the-radical-empiricist creates 
speculative assemblages that induce complex sensations in the name of the perception 
of perception. The irony: the degree of precision he seeks in the production of 
quantifiable results contributes to the creation of event-based machines that provoke 
an active coupling of movement, bodies and milieu. 
 
Multiplicities are evoked in Marey’s work both quantitatively and qualitatively. They 
figure as quantities-for-measure and intensities-in-process. Intensity can never be 
measured since to measure would immediately interrupt duration, transforming force 
into form. Yet in the experience of the elasticity of the almost, the virtual resonance of 
intensity can be felt as movement moves through an actualizing form. While the 
intensity of passage is not present in the final concrescence of the form, it remains 
part of the feeling co-arising with the constitution of that particular form-taking. 
Quantitative results could arguably take the co-arising of intensity and form-taking 
into consideration in the refashioning of subsequent experimental processes: 
producing quantitative results need not preclude the experiential. This is the case of 
Marey, whose experiments create the conditions for the quantitative to be sidetracked 
by the qualitative. This passage from quality to quantity introduces novelty into his 
experiments, inciting him to create evolving forms of inquiry. A key question 
emerges: can there ever be “pure” positivism, or is positivism always moved by the 
forces of intensive magnitude? 
 
Numbering Numbers 
 
Numbers express this productive tension between positivism and radical empiricism. 
Counting is one way to understand  both the difference and the continuity between 
measure and intensive magnitude. Bergson explains: 
 

It is not enough to say that number is a collection of units; we must add that 
these units are identical with one another, or at least that they are assumed to 
be identical when they are counted. No doubt we can count the sheep in a 
flock and say that there are fifty, although they are all different from one 
another and are easily recognized by the shepherd: but the reason is that we 
agree in that case to neglect their individual differences and to take into 
account only what they have in common. On the other hand, as soon as we fix 
our attention on the particular features of objects or individuals, we can of 
course make an enumeration of them, but not a total. . . Hence we may 
conclude that the idea of number implies the simple intuition of a multiplicity 
of parts or units, which are absolutely alike . . . But now let us even set aside 
the fifty sheep themselves and retain only the idea of them. Either we include 
them all in the same image, and it follows as a necessary consequence that we 
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place them side by side in an ideal space, or else we repeat fifty times in 
succession the image of a single one, and in that case it does seem, indeed, 
that the series lies in duration rather than in space. (1910, 76-77). 
 

 
The question of how numbers number is central to Marey’s experimentation. On the 
one hand, his process is one of counting as a collection of units. Each movement is 
mapped so as to be identical (in time and space) to the preceding one. What is 
measured is not the intensity of the flow but is calculated significance as located on a 
grid that maps space-time as pre-existent. Interesting information can result from such 
a measuring, such as the fact that at one point in time during the gallop, all four of the 
horse’s legs are off the ground, or that in a bird’s flight the resistance of air plays a 
key role. 
 
But it is not the only kind of numbering, nor is it the only counting at work in Marey’s 
experiments. Marey also works with intensive magnitudes, where what is numbered is 
individuation rather than self-identity.  When the trapezoid moves through the smoke 
it qualitatively alters the shape of the trapezoid, the smoke filaments, and the air in the 
surrounding environment. It creates atmosphere, altering the experience of space-
time. The counting here is not a quantification of elements. The air can only be known 
in its transformation. What is measured is as much beauty or feeling as it is shape.  
This is a transductive operation, whereby different endurances take hold, inviting 
different kinds of processes to take form. 
 
Marey’s work can be seen as engaging actively in the study of movement as divisible 
(quantitative measure) and as indivisible (duration). Different kinds of numberings 
produce different results. As Marey’s work demonstrates, both the quantitative and 
the qualitative are necessary for the invention of new processes for experimentation. 
While Marey only chooses to give academic credence to one aspect of his method, the 
intensive magnitude felt in his visual results definitely seems to play a role in the 
subsequent designing of new techniques for measurement. 
 
 
The issue of intensive magnitude (multiplicity in duration) versus extensive 
magnitude (quantitative multiplicity) is akin to the question of divisible and 
indivisible movement in Bergson. When movement is counted, and when its counts 
are considered equal to one another in both form an content, it is rendered divisible by 
the fact of its being pulled out from its previous durational indivisibility. This is 
necessary for all quantitative research. The difference between positivism and radical 
empiricism is not necessarily to do with the act of counting (radical empiricism can 
also seek results) but with the issue of how the point of departure is conceived. 
Whereas positivism begins with the divisible number as a given, radical empiricism 
works from the premise of relationality that foregrounds the indivisibility of duration 
(as pure experience). When radical empiricism counts, it begins in the middle 
(milieu). “We must distinguish between the unity as experienced and the unity which 
we set up as an object after having thought of it, as also between number in process of 
formation and number once formed. The unit is irreducible while we are thinking it 
and number is discontinuous while we are building it up: but, as soon as we consider 
number in its finished state, we objectify it, and it then appears to be divisible to an 
unlimited extent” (Bergson 1910, 83). 
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This is Marey’s quandary. On the one hand, he is drawn to the satisfying results of 
concrete division. On the other hand, he is moved by the interval. His work posits 
clear distinctions between movement and body. And yet he never begins the process 
of experimentation from outside the experiment: he experiments from the middle. He 
posits the body as preconstituted, and yet creates experimental devices that 
foreground the body’s permeability to forces, transitions colouring its becoming-
states. 
 
Marey’s crossing-over from positivism to radical empiricism and back can be felt 
most strongly in his chronophotographic images, which experiment with the idea of 
overlapping states of transition. Even as Marey defines his results according to precise 
coordinates of movement in time and space, he continues to devise ways of 
perceiving the transition from incipiency to displacement as the interplay of relational 
movement, thus creating a moving space-time in a durationally multilayered 
environment. Through his chronophotographies, Marey ultimately explores the 
animation of space-time where different layers of bodies in transition interweave. 
This experiential overlapping of states is what Bergson calls pure succession, an 
interplay of fields of intensity and qualities of movement melding that produce the 
feeling of the force of form.  
 
By now it is apparent that Marey’s work provokes a tension between radical 
empiricism and positivist science. His images invite a seeing-feeling of how the drift 
between measure and duration takes hold. Although he begins with measure, the 
feeling of duration lingers long after the viewing. Duration is endurance in and of the 
present-passing. In the smoke images, it is felt at the elastic point where the object 
and the smoke meet, where the becoming-gas of their passage is experienced. The 
present-passing is not of the object: it is the affective tonality of the becoming-form of 
the experience. In Marey’s images, this sense of becoming is felt through the ghostly 
imprint the movement moving leaves on the living trace of the present-passing.  
 
I see Marey vacillating between creating a body of work that begins and ends where 
movement stops (quantitative analysis based on measure), and creating a practice that 
works from the milieu of experiential experimentation (qualitative exploration 
working through duration). Marey in essence creates an associated milieu of 
positivism and radical empiricism. Associated milieus can never be distinguished  
from the techniques of their functioning: they operate and develop through the 
relations out of which they are constituted. In Marey’s case, his strategies for 
developing and documenting processes are key both to how results are mapped for 
scientific publications and how processes are enhanced through the creation of new 
experiments. Through this singular associated milieu, Marey’s research alters the 
ecologies of practices out of which it builds. His work pushes the limits of positivism 
and brings complexity to the exploration of the concept of relation that is at the heart 
of radical empiricism. 
 
Since relations are always of different degrees of intimacy, measure does not suffice 
to make the known. What is necessary is a technique of the in-between that does not 
seek to assess only the form-as-such (the object, the body) but that is also invested in 
the milieu through which it comes into emergence. All of Marey’s work operates 
through this tensile environment, between measure-representation and rhythm-
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duration. This is a productive tension, fascinating in the way it challenges Marey’s 
commitment to positivist science and its modalities of measure. He  produces, it 
seems, a continual doubling of experimentation, where he posits the result as the 
culmination, even while he continues to rebuild the machine that in its next rendition 
will open incipient movement toward new vistas of unmappability. If Marey were 
content with measure as such there would be no need for a new machine, or a more 
complex technical system. Yet he keeps devising them, creating not only new 
machinic processes but new techniques of relation, plotting not representational 
movement in its discrete elements but relational movement, expressed through its 
incipiency. 
 
Lines of Flight 
 
Marey wanted to learn how to fly. In 1869, he developed his first graphic machine to 
explore the flight of birds. His main concern was to understand the mechanism of the 
wing of the bird in space and the intermittent effects of air on the moving wings. 
Already in these early graphic experiments, he was attentive to how the combinatory 
milieu of air-flight movement reveals operations of force. His research question was 
to what extent the quality of being airborne depends on the muscular apparatus, and 
whether the air itself works as a force of resistance to produce an intensive movement 
that keeps the bird in flight. This question was directly associated to creating a flying 
machine, an interest that led to many years of experimentation with how flight itself 
creates the conditions for the bird’s movement, and how air resistance rather than 
simple musculatures keeps the bird aloft.  
 
The first machines were quite simple: Marey placed a small sensing apparatus on the 
edge of each wing that measured the bird’s flight. This apparatus’s function was to 
graphically measure each received movement. With a thin cable attached to each  
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Fig. 7   W. Valton,  Vol des oiseaux, transmission de mouvements de l’aile de l’oiseau aux appareils 
inscripteurs, aquarelle, vers 1869, d’après  les travaux de Marey.  
 
 
wing, the graphic machine and the bird were able to communicate. Measuring 
frequency of wing movement in flight, Marey discovered that “the duration of the 
lowering of the wing is generally longer than that of its elevation” (Mannoni 2004, 
18). As he had presumed (against all scientific speculation at the time), the movement 
of the bird’s wings was not directly regulated by the musculature – it was in fact 
intrinsically dependent on the resistance of the air acting on the wing. This discovery 
would have consequences in the field of aviation. But not before Marey stopped 
attaching birds to machines! As can be surmised, creating the conditions for 
measuring movement was quite a challenge as long as the bird continued to be 
restricted to a predetermined circuit. This was the impetus for his later move toward 
chronophotography, a practice that would allow Marey to develop a sense of the 
bird’s movements that was more closely linked to its actual tendencies in flight. 
 
“The veritable perfecting of machines, that which we can say elevates the degree of 
technicity of a machine, corresponds not to a production of the automatism, but on the 
contrary opens up a margin of indetermination within the machine itself” (Simondon 
1969, 11). The dynamic ground out of which Marey’s work evolves is an associated 
milieu for the rethinking of the rift between the sensuous and the non-sensuous future-
feltness of the past. Each of Marey’s experiments evolves out of this dynamism. The 
process for vision he creates are platforms for relation for the perception of 
perception. Perception becomes machinic in the sense that it is no longer a stable 
given in the process off exploring movement, but itself becomes a milieu through 
which experimentation takes place. In the exploration of margins of indetermination 
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for the machinism of perception, what Marey continuously foregrounds is the 
imperative to make the machine sensitive to change. From experiments of movement 
to experiments with movement, Marey’s work begins to foreground how perception 
fields the relation between incipiency and displacement. 
 
Techniques of relation such as those Marey invents are abstract machines, abstract 
because what they can do is outside the realm of the prethought. Marey’s abstract 
machines for perception operate through the emergences they provoke, forecasting 
Futurity in the making. “When we speak of abstract machines, by ‘sbtract’ we also 
mean ‘extract’ in the sense of extraction. These are montages susceptible of putting 
into relation all heterogeneous levels that move through them” (Guattari 1995, 55). 
Marey’s machines extract the imperceptible, bringing it to the fore not as material for 
measure but as ephemera for experience. We will never actually see incipiency 
passing through preacceleration to the interval of movement moving, but we can 
experience it. This is the richness of Marey’s images, which extract the unknowable 
and force its recompositions with the actual such that a becoming-form begins to act 
on the incorporality of its recomposing. Abstract machines do not impose form onto 
matter, they are processes (of) in-formation, continually, rhythmically recasting the 
heterogeneous processes out of which they themselves are emergent.  
 
Marey’s flying machines never actually manage to fly. This does not seem to dissuade 
him. Still convinced that he will find a way to transform a bird-like instrument into a 
flying machine, in 1874 – as vice-president of the Société francaise de navigation 
aérienne – Marey opens his laboratory and materials to Victor Tatin, a young engineer 
who had already built a few flying birds propelled by elastic springs (that crashed to 
the ground). Due to his earlier graphic experiments measuring the movement of air in 
bird flight, Marey knew that the faster the bird, the more air resistance on its wing, the 
more solid its trajectory through the air. Slower birds have to move their wings faster 
to increase the force of resistance. Marey continued to believe that this was key in the 
development of a flying machine. 
 
Marey’s deductions on air resistance in flight influenced Tatin’s aviatory experiments. 
In his 1876 paper entitled “Travaux du laboratoire de M. Marey “ (Braun 1992), Tatin 
presented his most successful flying machine, which operated from the principle that 
the force of movement in flight is directly proportional to the force of resistance. 
Eventually, however, Tatin’s flying machines evolved beyond their originary concept 
(and the firm belief of Marey’s that flying machines would be close to birds in their 
form) and moved toward what Alphonse Pénand already knew: the best flying 
machine would not be big birds but aeroplanes. 
 
Although this research on birds did not ultimately lead Marey closer to creating a 
flying machine, it did invigorate his work on movement, producing some of the most 
extraordinary photographs of his career. In 1883, with the help of a photographic gun 
(a precursor to his chronophotographic apparatus), which revolves at different speeds 
on a stable axis, Marey deepened his research on the movement of birds. The series he 
eventually develops out of these experiments is well known, entitled Flight of the 
Seagull: 25 Seconds per Second (1887). Later sculpted in bronze (see earlier image), 
this series is particularly remarkable in its ability to bring to life the intensive passage 
from form to force. Working with gliding, Marey’s experiments become explorations 
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of the force fields inherent in the intensive relational movement of flying. Intensive 
movement is key, he thinks, to understanding how gliding relates to the flight of the 
bird. Perhaps it is best not to study the movements of the wings themselves but to 
explore how the air moves around the bird? This transition in his experimentation to 
the study of the movement of gases will take another decade to come to fruition.  
 
Representation in three dimensions becomes central to Marey’s approach at this point 
in his career. This period – which marks a shift in his practice from graphic machines 
to photographic processes  – is characterized by his dissatisfaction with two-
dimensional representations of vertical flight and his fascination with Eadweard 
Muybridge’s rapid-movement stills, which he finds reprinted in a magazine called La 
Nature.   Stunned by Muybridge’s images, Marey decided to create a machine that 
can capture the in-between of “true attitudes of movement, those positions of body in 
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unstable balance for which no model can pose” (qtd. in Braun 1992, 47). Despite 
Muybridge’s clear influence on Marey at this juncture, what emerges from Marey’s 
process is qualitatively very different from Muybridge’s work. While Muybridge’s 
images look like cinematic stills, it is the movement’s interval and duration that 
is palpable in Marey’s images, rather than the actual stills themselves. In Marey’s 
work, duration is felt, whereas in Muybridge, duration is divided. Muybridge’s 
images do not incorporeally flow into one another, and are in fact often shuffled for 
narrative purposes. 
 
Open images produce open systems. Marey’s process cannot be stalled. With his 
developing chronophotographic methods, Marey continues to create image-event after 
image-event, each richly textured and durationally rhythmic. Sketches of futurity 
emerge from the chronophotographic processes. More and more, they do not represent 
movement: they live it. The life of movement Marey experientially captures 
chronophotographically is increasingly is increasingly movement’s passage, its 
momentary stoppings always elastic, its intervals intensive, felt in the transitions from 
preacceleration to preacceleration.. 
 
 

 
Fig. 10   Eadweard Muybridge, “Turning Around in Surprise and Running Away,” Plate 73, 

1884, University of Pennsylvania Archives. 
 
 
 
A singular expression of Marey’s approach to incipiency and intensive duration, and 
with a slight admission of his interest in aesthetics, appears late in his career. He 
writes: “Sometimes, this superposition of images can be used; it gives a larger 
intensity to the images that represent moments of lesser velocity of the object in 
movement” (Marey 1894/2002, 58). In contradistinction with Muybridge’s 
photographs that are divisive multiplicities standing still, Marey acknowledges that 
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his images are concerned with altering durations. “The multiple co-present images – 
imbricated images – in a chronophotograph do not all have the same status, despite 
the fact that their intermittent measure, their shutter speed, stays uniform “(Didi-
Huberman 2004, 239). In this brief passage, it seems as though Marey himself 
considers his images as potential planes of duration. They are not simply sequences 
but sequential machines.  
 
“It was been said that my work is ‘always the same old thing.’ This assessment … is 
the greatest reward for my efforts,” writes Marey (qtd. in Dagognet 1992, 63). 
Marey’s perception machines for movement in the making are repetitions with a 
difference. Each machine does something new, yet retains a similar problem: to map 
the invisible. The combination of elements tends to be quite similar from one machine 
to another: a sensor attached to the object of study or used to measure the force of 
movement, a conductor, and an inscriber. Yet “the same old thing” is more a force of 
transduction than it is a crude repetition of the same. 
 

Consider … the repetition of a decorative motif: a figure is reproduced, while 
the concept remains absolutely identical… However, this is not how artists 
proceed in reality. They do not juxtapose instances of the figure, but rather 
each time combine an element of one instance with another element of a 
following instance. They introduce a disequilibrium into the dynamic process 
of contraction, an instability, dissymmetry or gap of some kind which 
disappears only in the overall effect. (Deleuze 1994, 19) 
 

Marey’s process of repetition and difference leads to transductions where movement 
machines become movements of thought, which in turn become machinic 
perceptions. Just as his ten seagulls flying is an intimate conjunctive play of what air 
and bird can become, his machines are associated milieus through which previously 
unthinkable assemblages take form. The machine becomes the event for the next 
rendition of movement’s elastic curvature, a technique for the co-constitution of the 
technique-feeling-thought series that is the foundation of experimentation.  
 
Blanchot speaks of “releasing the part of the event which its accomplishment cannot 
realize” (qtd. In Deleuze and Parnet 1987, 73). Marey does not simply create 
movement-events: his movement experiments create experiential space-times. He 
operates on more than one level of experience at once, working with the virtual 
becoming of elastic forces and with the actual becoming of curvatures of movement. 
Marey creates out of a dynamic ground that propels eventness to take form visually. 
His work offers a bringing-to-expression that continuously exceeds its original 
parameters for measure. 
 
Hesitation 
 
When duration makes itself felt, a hesitation occurs whereby we perceive the fluid 
force of the world’s becoming. Whitehead calls this force of feeling presentational 
immediacy. This perceptual experience is a relational movement that worlds even as it 
culls from its worlding the qualities and effects of this dynamic process. 
Presentational immediacy is perceptually felt duration. What is felt is movement’s 
lingering, its hesitation. This is what we actively perceive in Marey’s smoke-filled 
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images: the strange, ethereal passings-through, foggy expressions of movement’s 
potential to longer.   
 
We feel the elasticity of perception. We feel the nuance, the n-dimensionality of the 
elastic that propels the experience toward the very unknowability of future sensations. 
Agitations, excitations, contractions are felt in the feeling of force taking form. To 
look at Marey’s images is to feel the microperceptual: the perceptibility of the almost. 
 
The elasticity of the almost that is felt so palpably in relational movement as two 
bodies dance together reemerges here as an activating trace of what perception can 
do. Perception and representation are no longer a sustainable dichotomy: they are 
different rhythms of a singular event of relation. What moves as a relation in 
relational movement moves as a perception in Marey’s images. 
 
Intuition is the connecting thread. For Bergson, intuition is a mode of knowledge that 
distances itself from measure, asking not how something can be divided but how it 
can be experienced. Intuition relates one concept to another, finding threads, for 
example, between the becoming-movement of relational movement and the 
becoming-image of Marey’s chronophotography, seeking not to tie them together but 
to intensively connect them in their capacity to open thought. Openings of thought 
create movements of thought. Marey’s opaque transparencies move with perception. 
From imposed curves to immanent curvature, perception becomes elastic, and the 
image becomes graceful. Virtually present, grace makes perceptible the 
preacceleration inherent in all movement. The grace of Marey’s images is their 
capacity to make the interval felt. We feel the preacceleration through which 
movement takes form. We feel elasticity even though we cannot see it as such. We 
experience the imperceptible.  
 
 
 

*     *   * 
 


