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Introduction 

As part of the Bicentenary of Photography (2026-2027), 

the Académie François Bourdon presents an exhibition 

entitled 'Photography and Science. Witnesses of the 

Industrial Worlds', shown in its Pavillon de l'Industrie in 

Le Creusot from 7 October 2026 to 5 September 2027. 

It highlights the links between scientific practices and 

photographic uses, from the 19th century to the present 

day. 

The guiding thread of the exhibition is to tell the story of 

photography as a scientific tool as much as a witness of 

the industrial world: born from a scientific approach, it 

becomes an instrument that reveals the invisible - the 

too small, the too fast, the too distant - and in turn 

advances research. The exhibition asserts a strong 

identity, rooted in the industrial heritage of the Le 

Creusot area and illustrated by the collections of the 

Académie François Bourdon (AFB; around 520,000 

iconographic documents) and its partners, while fitting 



into the general framework of the bicentenary, linked to 

the first permanent image made by Nicéphore Niépce, 

View from the Window at Le Gras (1827). 

Through a layout built around a prologue devoted to 

Nicéphore Niépce, four thematic sections (invention, 

matter, movement, then Le Creusot) and an epilogue, 

the visit progresses from the most technical and 

foundational to the most contextual and human, 

anchored in the Le Creusot area. The epilogue 'What 

now?' closes the loop on today's scientific image, from 

the silver grain to the digital sensor. 
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Prologue 

How can light be fixed? 

P1 - The first gaze: Niépce and the birth of photography 

In August 1827, Nicéphore Niépce (1765-1833), a 

Burgundian inventor and experimenter, made from a 

window of his house in Saint-Loup-de-Varennes, near 

Chalon-sur-Saône, what is today regarded as the 

earliest known permanent photograph in history. His 

research into recording images by light was older still: 

the Musée Nicéphore Niépce, a partner of the exhibition, 

dates his first experiments to 1816, the 'Point de vue du 

Gras' of 1827 being the oldest surviving achievement. 

This plate was long dated to 1826; the work of Harmant 

and Marillier (1967), then the reconstructions by Jean-

Louis Marignier, moved it to the summer of 1827 - an 

example of how the scientific method revises historical 

knowledge. 

The process, which Niépce called heliography ('writing 

by the sun'), relies on the light sensitivity of bitumen of 

Judea, a natural tar known since Antiquity. Spread in a 

thin layer on a polished pewter plate and exposed to 

light in a camera obscura, the bitumen hardens in the lit 

areas and remains soluble in the dark areas. A bath of 

lavender oil dissolves the bitumen that has stayed soft: 

the image appears, formed by the contrast between the 

retained light bitumen and the bare metal. Contrary to a 



widespread belief, it is not a negative printed on paper, 

but a direct image, unique and non-reproducible. As 

early as 1828, Niépce pursued his research towards a 

positive image and experimented with iodised silver: the 

path that would lead, with Daguerre, to the 

daguerreotype (see panel P2, Chemistry and light: a 

scientific experiment). 

The exposure time was long estimated at a single day. 

Modern reconstructions show that it must have lasted 

several days: in the image, the buildings are lit on both 

sides, which proves that the sun crossed the sky 

throughout the exposure. This extreme length also 

explains why the original is so hard to read. 

The essential lies elsewhere: for the first time, light itself 

lastingly fixed the image of reality, without the 

intermediary of a draughtsman's hand. Niépce was not 

an artist: he was a man of science and experimentation. 

Photography was not born in the painter's studio, but in 

the chemist's laboratory - a founding act that placed the 

invention, from the outset, under the sign of scientific 

research. 

The fate of the two founding artefacts illustrates the 

eventful history of this invention. In 1827, Niépce 

travelled to England to the bedside of his brother and 

presented his discovery; he entrusted the plate to the 



botanist Franz Bauer. Long lost, it was rediscovered in 

1952 by Helmut Gernsheim, who gave it in 1963 to the 

University of Texas at Austin, where it is kept under an 

inert atmosphere at the Harry Ransom Center. For a 

long time, the world knew it only through an inaccurate 

reproduction: being hard to read, the plate was 

photographed by the Kodak laboratories in raking light, 

which erased its metallic appearance, then given more 

contrast by Gernsheim for printing to press standards 

(Paris-Match, 1952). It was not until the early 2000s, 

and the scientific study of the plate, that a faithful 

reproduction was obtained. 

The first camera of photography, finally, is the camera 

obscura, an optical device known since Antiquity that 

Niépce adapted to his process. To evoke it, the 

exhibition presents a photographic camera of a model 

from the second half of the 19th century, whose optical 

mechanism remains that of the origins. 



 
Point de vue du Gras. Joseph Nicéphore Niépce, 1827. Heliograph on 

pewter (recto and verso), 16.7 × 20.3 cm. Gernsheim Collection, 

964:0000:0001. Harry Ransom Center, The University of Texas at 

Austin. 

Section I   Invention: light as a tool 

Photography is born from science and in turn becomes a 

scientific instrument. 

P2 - Chemistry and light: a scientific experiment 

The history of photography, between 1826 and 1900, is 

that of a chain of chemical innovations in which each 

process answers a specific limitation of the previous one. 

It is not a succession of isolated strokes of genius, but 

an iterative approach, exactly comparable to that of 



scientific research: a constraint is identified, a chemical 

answer is provided, a new constraint appears. 

Niépce's heliography (1827) fixes the image but requires 

several days of exposure and produces only a single 

copy. The daguerreotype (1839) reduces the exposure 

to a few minutes thanks to silver iodide, but remains a 

unique, non-reproducible image. Talbot's calotype 

(1841) introduces the paper negative, and hence 

reproducibility, at the cost of a fineness limited by the 

grain of the paper. Talbot had obtained his first prints 

(the 'photogenic drawings') as early as 1834, before 

making his process public in 1839, and in 1844 he 

published The Pencil of Nature, the first book illustrated 

with photographs: the image becomes a reproducible 

and publishable object. Wet collodion (Archer, 1851) 

brings fineness and speed on a glass plate, but requires 

preparing, exposing and developing the plate within 

about ten minutes. Silver gelatin bromide (Maddox 

1871, Bennett 1878) finally frees the photographer: the 

dry plate, industrially made, can be stored and used on 

demand. Photography leaves the chemistry laboratory. 

One last constraint remains: the glass support, heavy 

and fragile. This is the revolution of flexible film, driven 

by George Eastman from 1884. After a first, 

disappointing paper film, Eastman marketed a 

transparent cellulose nitrate support in 1889. In 1888, 



he launched the Kodak No. 1 camera, pre-loaded with a 

hundred exposures and sold with developing included: 

'You press the button, we do the rest.' For the first time, 

photography became accessible without chemical skill. 

The technical attribution of the flexible support was the 

subject of patent disputes (Goodwin, Carbutt), but the 

industrialisation and mass distribution undeniably belong 

to Eastman: photographic chemistry becomes an 

industry. 

Cellulose nitrate, highly flammable, would gradually be 

replaced by cellulose acetate ('safety film'), which 

appeared as early as 1909 but was generalised by Kodak 

in 1948. Film is a complex chemical object: a flexible 

support carrying a gelatin emulsion in which are 

suspended light-sensitive silver halide crystals (silver 

bromide, AgBr). This is a know-how of which the Kodak-

Pathé factory in Chalon-sur-Saône, opened in 1962 a 

few kilometres from Niépce's house, was one of the 

great European centres until its closure in 2006-2008. 

Colour, finally, would not depend on the same 

chemistry: it rests on the three-colour process invented 

by Louis Ducos du Hauron (1869), a principle developed 

further on (see P4, Glass plates: seeing, knowing, 

transmitting). 



 
Reversed view of the Boulevard du Temple, Paris, 3rd arrondissement. 

Daguerreotype. Probably the first photograph of a living person. As the 

exposure time exceeded ten minutes, the traffic on this busy street 

proved too fast to appear. Only the man at bottom left is visible, having 

stood still long enough to have his shoes polished. 1838. Louis 

Daguerre. Public domain. 

P3 - Cameras: the photographic toolkit 

The photographic camera is the direct heir of the camera 

obscura, an optical device whose principle has been 

known since Antiquity and was theorised by Arab and 

then European scholars. Long before serving 

photography, the camera obscura was an instrument for 

drawing, astronomy and surveying. Its logic is optical: 

an aperture, a ray of light, a real and inverted image 

projected onto a surface. Add a lens (which concentrates 

the light and increases sharpness), a diaphragm (which 



doses the light and the depth of field), a shutter (which 

controls the exposure time): the photographic camera is 

born. 

The history of cameras is one of growing specialisation 

around three questions: how to aim? what image 

format? what degree of automation? The original view 

camera (1839), of large format, is aimed on a ground 

glass where the image appears inverted: it offers total 

control over perspective and sharpness, at the cost of 

slow handling. The folding bellows camera (from 1900) 

folds up its dark chamber to fit in a pocket. The Kodak 

box camera (1888-1900), with no adjustment, 

democratises the practice for one dollar. 

The 20th century sees the establishment of the major 

types still recognisable today. The Leica rangefinder 

(1925) imposes the small 24×36 mm format and 

effectively invents modern photojournalism. The 

Rolleiflex twin-lens reflex (1929), of 6×6 format, is 

aimed from above. The single-lens reflex, of which the 

Nikon F (1959) is the archetype, lets you see directly 

through the taking lens by means of a mirror: it is the 

reportage standard for half a century. The Kodak 

Instamatic (1963) and its cartridges simplify loading; 

the compact, then the disposable camera (1980s-

1990s), push simplification to the point of a consumable 

camera. To the fixed focal lengths of the origins 



(telephoto, wide-angle, macro lenses) are added, from 

the 1960s, variable-focal-length zooms, the fruit of the 

French work of Pierre Angénieux and Roger Cuvillier, 

first in cinema: an optical lineage distinct from the Le 

Creusot artillery optics (Berthiot / SOM: see the inset of 

panel P3). 

Viewing, for its part, was a long quest. In 1947-1948, 

the Polaroid of American engineer Edwin Land does 

away with the laboratory: the print 'comes out' of the 

camera within a minute of the shot. In 1975, the Kodak 

engineer Steven Sasson built the first digital camera: a 

CCD sensor converts light into an electronic signal, 

recorded on cassette. The image is 0.01 megapixel and 

takes 23 seconds. This break, born at the champion of 

silver photography, opens the current era: digital SLR 

(1990s-2000s), mirrorless hybrid (2008), then 

smartphone (2010s), whose screen finally makes the 

shot and its viewing coincide. Yet, from the pinhole to 

the smartphone, the principle has not changed: a dark 

chamber, an aperture, a light-sensitive surface. The 

photographic camera remains, fundamentally, an optical 

instrument in the service of a single act: fixing light. 



 
Schneider stand at the Lyon Fair in 1918: the Berthiot lenses of the 

Société d'Optique et de Mécanique de Haute Précision. Collection 

Académie François Bourdon - Le Creusot (0064ZH03-001982) 

P4 - Glass plates: seeing, knowing, transmitting 

For nearly a century, photography was first of all a 

matter of glass. Before flexible film, the image forms 

and is kept on a glass plate coated with a sensitive 



emulsion. Industrialised from the 1880s thanks to the 

dry silver gelatin bromide emulsion (which can be 

prepared and stored in advance), the plate - rigid, stable 

and of incomparable fineness - becomes far more than a 

support for images: an instrument of knowledge. On it 

are fixed the sky and microbes, factory plans and 

building sites, faces and landscapes. It is projected to 

teach, enlarged to document, archived to prove. 

This scholarly use rests on a single optical principle, in 

two sister devices. The projection lantern places a 

positive plate in front of a light source and a lens, and 

casts its enlarged image onto a screen: it serves to 

show, to teach, to convince. The enlarger reverses the 

gesture: it places a glass negative in front of the light 

and projects its image, through a focusing bellows, onto 

a sensitive surface from which a print will be made. The 

first spreads knowledge; the second manufactures it. A 

horizontal enlarger kept by the Académie François 

Bourdon belongs to this second family: lacking a 

negative carrier, it received at the back of its wooden 

chamber a negative plate that the bellows made it 

possible to focus. 

At the Schneider factories in Le Creusot, these devices 

are production tools. A note from the Photographic 

Department, dated 5 March 1903, requests the purchase 

of an 'enlarging lantern': it would allow prints to be 



made in full daylight, in the yard, with fifteen-minute 

exposures instead of an hour and a half. The same note 

reveals that the lens of the enlarging cone had been 

given to the Chemistry Laboratory to build the recording 

device for the recalescence curves of steel - precision 

photography and metallurgy drawing on the same 

optical drawer. Above all, plans were enlarged: the 

cyanotype, that deep-blue iron process invented by 

Herschel in 1842, was used to reproduce workshop 

drawings to scale, the famous 'blueprints'. 

Colour remained. Its principle was not new: as early as 

1869, Louis Ducos du Hauron had set out the three-

colour process (breaking light down into three colours 

when taking the picture, then recombining them at the 

printing stage), which he implemented with three-filter 

cameras such as the melanochromoscope. In 1903, the 

brothers Auguste and Louis Lumière gave the first 

simple version of it: the autochrome, which captures 

colour in a single shot. Marketed in 1907, the 

autochrome plate is the first industrial colour 

photography process. A glass plate is dusted with 

millions of microscopic grains of potato starch tinted 

orange, green and violet, which filter the light; behind 

them, a black-and-white emulsion records the image, 

developed as a positive. The eye, from a distance, 

recombines the colours by additive synthesis, just as it 



recombines a pointillist painting. The AFB collection 

holds a rare set of autochromes documenting, for 

example, around 1908, a Schneider cannon and its 

limber: colour images placed very early in the service of 

industry. 

These plates, long forgotten in storage, are today 

recognised as major witnesses of scholarly visual 

cultures. They tell how knowledge was built and passed 

on between the end of the 19th and the middle of the 

20th century, in lecture theatres as much as in design 

offices. In Le Creusot, they tell of a company that, in 

order to manufacture accurately, learned very early to 

see big. 

 
Dismountable 75 mm cannon at the Villedieu proving ground in 1905. 

Autochrome glass plate, colour positive. Collection Académie François 

Bourdon, Le Creusot (0064ZH17-000041) 



Section II   Matter: seeing the invisible 

From the crystal of steel to the stars, the image reveals 

the invisible in its spatial dimension. 

P5 - The Le Chatelier microscope: seeing the invisible 

in steel 

To the naked eye, a steel bar looks smooth and 

homogeneous. Under the microscope, it reveals a true 

internal architecture: grains of varied sizes, separated 

by boundaries, made up of distinct phases. It is this 

invisible structure that governs the mechanical 

properties of the metal: its hardness, its strength, its 

ductility. The discipline that studies it, metallography, 

was born in the second half of the 19th century from the 

meeting between the microscope and photography. 

Le Creusot is one of its birthplaces. At the laboratory of 

the Schneider factories, the engineer Floris Osmond, 

with Jean Werth, carried out between 1882 and 1885 

research that led to the 'Cellular theory of the properties 

of steel', published in 1885 in the Annales des Mines. By 

chemically etching polished steel surfaces and observing 

them under the microscope, Osmond showed that steel 

is made up of 'cells' (the grains) whose arrangement 

and transformation by heat explain the behaviour of the 

metal. We owe him the symbols α, β, γ and δ of the 

phases of iron, still in use today. Photography fixes and 



spreads these observations: it transforms a fleeting 

impression into shareable scientific proof. 

It remained to have an instrument suited to observing 

metals, opaque bodies that light does not pass through. 

This is the contribution of Henry Le Chatelier (1850-

1936), chemist and metallurgist, who designed in 1897 

an original metallographic microscope. Its particularity is 

to be inverted: the objective points upwards, and the 

sample rests directly on the stage by its polished face 

alone, turned downwards. Observation is done in 

reflected light: a beam of light, sent back by a prism, 

passes through the objective, illuminates the surface of 

the metal, is reflected there and brings back the image 

of the structure. A second, movable prism swings 90° to 

send this image either to the observer's eye or onto a 

photographic plate housed in a horizontal chamber. 

This design meets very concrete needs of the industrial 

laboratory. By placing the sample flat, it does away with 

polishing two parallel faces and makes it possible to 

examine bulky pieces: Le Chatelier was thus able to 

study a section of a rail joint 250 mm wide. Photography 

becomes an integral part of the instrument: exposure 

time of a few seconds for a bright steel, 9×12 cm plate, 

enlargement possible up to a one-metre projection. 

Thanks to Le Chatelier and his manufacturer Philibert 

Pellin, microscopic metallography ceased to be a 



laboratory curiosity to become an industrial testing 

method, adopted in factories worldwide. 

The Le Chatelier microscope thus exemplarily illustrates 

the loop that runs through the whole exhibition: 

metallurgical research creates the need for an 

instrument; the instrument produces an image; the 

image produces knowledge; this knowledge improves 

the steel which, in turn, calls for ever finer observations. 

The Académie François Bourdon keeps an example of 

this microscope, found in the cellars of the Marrel 

factories at Rive-de-Gier and restored by its volunteers: 

it is the centrepiece of its metallographic observation 

room. 

 
Inverted metallographic microscope of Henry Le Chatelier on its bench, 

between 1890 and 1903. It comprises a lamp, a microscope, a 

magnifier and a camera. Collection Académie François Bourdon - Le 

Creusot (2015.01.001). Photo: J.-L. Gisclon 



P6 - Dilatometers, measurements, tests: photography in 

the metallurgical laboratory 

When a metal is heated, it expands; when it is cooled, it 

contracts. But this expansion is not regular: at certain 

temperatures, the internal structure of steel suddenly 

reorganises, and its length varies abnormally. Spotting 

these 'transformation points' is essential to master the 

heat treatments (quenching, annealing) that give steel 

its properties. But one must measure variations in 

length of the order of a micron, a thousandth of a 

millimetre. 

This is the challenge taken up by Pierre Chevenard 

(1888-1960), an engineer at the laboratory of the 

Imphy steelworks, in the Nièvre. From 1916, he 

developed the differential dilatometer with photographic 

recording, an instrument of unprecedented sensitivity. 

His idea is elegant: a needle tracing the curve on a 

paper would rub and falsify the measurement. 

Chevenard therefore replaced the needle with a light 

ray. A small mirror, attached to the sample, tilts when 

the metal expands; it reflects a beam of light that 

traces, without any contact, a curve on a photographic 

plate. The mirror acts as an 'optical lever': it turns a tiny 

displacement into a large movement of the ray, easy to 

record. 



The differential dilatometer compares the sample 

studied with an invar standard, that iron-nickel alloy, 

invented by Charles-Édouard Guillaume, which has the 

property of barely expanding. Comparing the two 

expansions makes the measurement even finer. The 

'photographic cage' that houses this device is a wooden 

dark chamber: it protects the plate from stray light and 

carries, on its front face, the graduated glass plate on 

which the curve is read. 

The same principle of photographic recording soon 

equips a whole family of instruments designed by 

Chevenard: the micromachine, which carries out 

mechanical tests on tiny samples, taken for instance 

from a weld; the extensometer; the relaxometer for hot 

creep; the thermomagnetometer. All share the same 

idea: to have the measurement written by light. This 

approach founds what Chevenard calls 'precision 

metallurgy': measuring very finely to better understand 

and better manufacture. 

Designed at Imphy, these devices equip the great 

French metallurgical laboratories, including the 

Laboratory Department of the Schneider factories in Le 

Creusot, where a 'Chevenard testing machine' is still 

photographed in 1939. The photographic cage shown 

here illustrates in exemplary fashion the guiding thread 

of the exhibition: research creates an instrument, the 



instrument produces an image (here a curve) and this 

image becomes a scientific measurement. Photography 

is no longer the portrait of the world: it has become the 

very writing of science. 

 
Chevenard machine with photographic recording for tensile tests at the 

laboratory of the Schneider factories, Le Creusot, 8 June 1939. 

Collection Académie François Bourdon - Le Creusot (0064ZH01-

010277) 

P7 - Photographing the sky: from the Carte du Ciel to 

space telescopes 

As soon as the daguerreotype was publicly announced, 

in 1839, the astronomer François Arago sensed that 

photography would serve astronomy. The intuition was 

right, but the beginnings were laborious: Daguerre's first 

attempt on the Moon gave only a blurred spot. On 23 

March 1840, John William Draper obtained the first truly 

usable lunar daguerreotype. Then came the Sun, 



photographed in 1845 by Fizeau and Foucault, then the 

first star, Vega, captured on the night of 16-17 July 

1850 at Harvard Observatory by Bond and Whipple, and 

finally the first deep-sky object, the Orion Nebula, 

photographed by Henry Draper on 30 September 1880. 

For photography brings to astronomy far more than a 

convenience: it changes the very nature of observation. 

The human eye sees in the instant and keeps nothing; 

the plate, for its part, accumulates light. By prolonging 

the exposure, stars too faint to be seen are made to 

appear, whatever the telescope. The image also 

becomes a permanent, measurable, transportable, 

comparable document: an object of science that can be 

sent to a colleague and re-examined decades later. The 

invention of the dry silver gelatin bromide plate, in the 

1870s, finally made these long exposures practicable. 

From this promise was born an enterprise of unheard-of 

ambition. In April 1887, Ernest Mouchez, director of the 

Paris Observatory, gathered some fifty astronomers 

from eighteen countries: this was the International 

Astrophotographic Congress, which launched the Carte 

du Ciel (Map of the Sky). The aim: to photograph the 

entire celestial vault in order to draw up both a map and 

a catalogue of stellar positions. Eighteen observatories 

around the world committed themselves, equipped with 

standardised instruments. In Paris, it was a double 



telescope built by the Henry brothers and the 

manufacturer Paul Gautier. For the first time, this was a 

worldwide scientific programme based on the image. 

The undertaking proved immense. The catalogue would 

indeed be completed, in 1964; but the map remained 

unfinished and the project was officially closed in 1970. 

Should we therefore speak of failure? The thousands of 

plates produced today constitute an irreplaceable 

archive: they fix the state of the sky around 1900 and 

make it possible, by comparison with current 

observations, to measure the movement of the stars 

over more than a century. At the Meudon Observatory, 

these old plates are now digitised and feed 

contemporary research in celestial mechanics. 

The rest of the 20th century amplified the movement: 

great telescopes of Mount Wilson then Mount Palomar, 

whose photographic survey of the sky (1950-1958) 

would remain a reference for decades. Then came the 

electronic break, more gradual than is often said: the 

CCD sensor, invented in 1969, entered professional 

astronomy in 1979, became general from 1983, while 

some observatories still used plates in the 1980s. Today, 

space telescopes (Hubble since 1990, James Webb since 

2022) free themselves from the atmosphere and 

transmit digital data. The medium has changed but the 



principle remains that of Niépce: accumulating light to 

fix what the eye cannot retain. 

 
Lunar photograph. Blancanus, Tycho, Schiller. Photographic Atlas of the 

Moon published by the Paris Observatory. Pl. XLIV. M. Loewy and P. 

Puiseux. Imprimerie nationale, 1896-1910. Grain photogravure. 

University of Burgundy. BU Droit-Lettres, shelfmark: 8086. Public 

domain. 



Section III 

Movement: breaking it down to understand it 

The image reveals the invisible in its temporal 

dimension, from Étienne-Jules Marey to the CAPS 

laboratory. 

P8 - Marey and chronophotography: breaking down 

movement 

Étienne-Jules Marey was born in Beaune on 5 March 

1830. A physician and physiologist, professor at the 

Collège de France, he devoted his life to a problem 

simple to state and formidable to solve: how to 

scientifically study a movement too fast for the eye? He 

first developed the 'graphic method', a set of 

instruments that translate into curves the beats of the 

heart, the pressure of the blood or the tread of a horse's 

hooves. Movement thus becomes a line - but an abstract 

line that does not show the body. 

It is from this limitation that chronophotography was 

born, at the end of an exchange that crossed the 

Atlantic. In 1873, Marey published Animal Mechanism, in 

which he disputed the way painters depict the galloping 

horse, front and rear legs stretched out in the air at the 

same time, a convention attested since Antiquity. 

Translated into English, the book reached the Californian 

Leland Stanford, who then financed the photographic 

experiments of Eadweard Muybridge, an Englishman 



settled in the United States. In 1878, at Palo Alto, 

Muybridge had a battery of twelve cameras triggered by 

the horse itself: the pictures show that there is indeed a 

moment of suspension, but when the legs are gathered 

under the body - Marey was right against pictorial 

tradition. Published in France in the journal La Nature in 

December 1878, these images decided him to take up 

photography himself. This capture of the instant only 

became possible thanks to a new emulsion, silver gelatin 

bromide: ten times more sensitive than collodion, it 

brought the exposure time down to a fraction of a 

second. Others seized upon it, such as the German 

Ottomar Anschütz, whose snapshots of birds in flight 

(1884) rivalled those of Muybridge. 

In 1882, at the age of fifty-two, Marey conceived two 

instruments in quick succession. The photographic gun, 

the first portable camera, records twelve views per 

second on a rotating circular plate: wonderful for 

capturing a bird's flight, but the viewpoint moves and 

the images remain blurred. The fixed-plate 

chronophotograph solves the problem: a single lens, a 

slotted rotating shutter disc turning in front of an 

immobile plate, a subject dressed in white against a 

black background. The successive positions are then 

inscribed on a single image. From 1883, he dressed his 

subjects in black with bright strips, reducing the body to 



a few luminous lines and points: the image ceases to be 

a portrait to become a diagram, a directly measurable 

scheme of movement. 

In 1882, he obtained and set up his laboratory in the 

Physiological Station of the Parc des Princes, in 

Boulogne: the first open-air biomechanics laboratory in 

the world, with its circular track, its black-backed hangar 

and its camera hut mounted on rails. Marey and his 

collaborator Georges Demenÿ analysed there walking, 

running, jumping, fencing, but also the flight of birds 

and the fall of the cat. The gesture becomes an object of 

science: it can be compared, measured, and laws can be 

drawn from it. 

From 1888, Marey moved from the plate to flexible strip 

(sensitive paper first, celluloid next) to separate images 

that, on a fixed plate, ended up overlapping. He held 

there the principle of film, but refused to move towards 

projection: re-projecting a scene at normal speed, he 

considered, shows nothing that the eye does not already 

see. This refusal left the field open to the Lumière 

brothers in 1895. Marey's legacy lies elsewhere, and is 

considerable: he invented a way of making time visible, 

which flows through biomechanics, scientific imaging, 

industrial ultra-high-speed photography and, to this day, 

movement analysis in laboratories. His images also 



upended art, from Duchamp's Nude Descending a 

Staircase to the Italian Futurists. 

 
Long jump preceded by a run. Good execution. Marey, 1887. Ville de 

Paris / BHdV (BC C 6499(2)/32g). Public domain 

P9 - Watching an electric arc die: the Merlin Gerin ultra-

high-speed camera 

When a circuit breaker cuts the current of a power line, 

an arc springs up between its separating contacts: a 

flame of plasma, burning and unstable, that must be 

extinguished within a few thousandths of a second. 

Everything depends on that instant. If it lingers, the 

device is destroyed and the network with it. Yet this 

decisive phenomenon is invisible: too brief for the eye, 

too violent to be approached. How to study what cannot 

be seen? 



The problem is not new. As early as before 1914, at the 

Marey Institute (the very one that continued in Paris the 

work of the physiologist from Beaune), Lucien Bull and 

Pierre Noguès had pushed image-taking to dizzying 

rates. But their processes immobilised the film and 

produced images that were difficult, or even impossible, 

to project normally. For an industrial laboratory, the 

stakes were different: a film was needed that the 

engineers could simply run through a projector, as many 

times as necessary, to examine a phenomenon together 

in slow motion. 

This is the answer given in 1935 by the engineer 

Maurice Gérardin, at Merlin Gerin, a Grenoble company 

founded in 1920 by Paul-Louis Merlin and Gaston Gerin, 

a specialist in circuit breakers. The patent was filed in 

Grenoble on 17 January 1935 and granted on 29 April. 

Its principle is of great elegance. Filming 6,000 times 

per second by stopping the film at each image is 

mechanically impossible: the film would tear. Gérardin 

therefore has the film run without ever stopping it, at 

nearly twenty-three metres per second, and optically 

compensates for its movement. Between the fixed lens 

and the film turns a disc carrying sixty small lenses. 

Each one, passing in front of a slit, makes the image 

slide exactly at the speed of the film: the image 

becomes immobile relative to the film, and therefore 



sharp, even though the film never stops. The motor 

turns at 6,000 revolutions per minute, i.e. one hundred 

turns per second; multiplied by sixty lenses, they give 

6,000 images per second. And the resulting film, of 

standard format, is projected with an ordinary device. 

At the Volta laboratory, created by Merlin Gerin in 

Grenoble as early as 1921 to test its equipment at 

voltages reaching 800,000 volts, this camera changes 

the nature of the work. The electric arc, until then 

known only by its effects, becomes an observable 

object: one sees the discharge appear, deform under the 

blast, break and go out. To understand the arc is to 

learn to master it: as early as 1937, Merlin Gerin 

launched its first compressed-air circuit breakers, safer 

than oil-bath devices. Here photography does not 

illustrate research: it makes it possible. 

The device kept at the Académie François Bourdon is the 

16 mm version of this system, built as a single example. 

It reminds us that the history of techniques is not a 

straight line: it was ultimately the rotating prism, and 

not the disc of lenses, that would prevail in the high-

speed cameras of the mid-1950s, before electronics took 

over. But the inaugural gesture remains: to make the 

image an instrument for measuring time, in the direct 

lineage of Marey. 



 
Flashover at 600,000 volts on an insulator pillar. High-voltage 

laboratory. Merlin Gerin communication department, Arras, ca. 1922-

1929. Collection Académie François Bourdon - Le Creusot 

(0001ZH000074-01) 

P10 - The analysis of movement today: the CAPS 

laboratory, heir to Marey's work 

Thirty kilometres from Beaune, where Étienne-Jules 

Marey was born in 1830, a research laboratory, the 

Cognition, Action and Sensorimotor Plasticity unit (CAPS, 

a joint unit of Inserm and the University of Burgundy 

Europe) studies human movement in all its forms. The 



lineage is not a figure of speech: the laboratory is 

hosted by the Étienne-Jules Marey Institute, in Dijon, its 

movement-analysis platform is named the Espace 

Marey, and chronophotographs made by the scientist 

with the help of his collaborators and mechanics hang on 

its walls. 

The method, too, has kept its principle. Where Marey 

dressed his experimental subjects in black with bright 

strips to reduce the body to a few lines, researchers 

today place small reflective spheres on the joints. About 

twenty infrared cameras arranged in a circle track their 

positions, and a model of the body in movement is built 

on the computer screen, in three dimensions. The 

gesture is no longer only visible, it is quantified: the 

displacement, speed and acceleration of each segment. 

To this measurement are added instruments that Marey 

did not have: electrodes that record the electrical 

activity of the muscles, platforms that measure the 

forces exerted on the ground (ingeniously, Marey had 

designed exploratory shoes with pneumatic 

transmission), or the electroencephalogram combined 

with magnetic stimulation that assesses, from the skull, 

the effectiveness of the link between the brain and the 

muscle. 

For the object has changed scale. For this laboratory, 

movement does not begin at the moving limb: it is 



initiated in the brain that plans it, turns into commands, 

travels down the nerves, and finally reaches the 

muscles. Studying osteoarthritis of the knee, or difficulty 

in performing a gesture, is therefore not reduced to 

observing a joint; the whole chain must be examined. 

This approach, which brings together neuroscientists, 

biomechanicians, physiologists and hospital doctors, 

addresses two audiences that everything seems to 

oppose: fragile people whose mobility is threatened, and 

top-level athletes. 

Two scientific results give, by way of example, the 

measure of this work. The first, published in 2021 in the 

journal Science Advances, shows that the brain takes 

gravity into account to save effort, according to a 

mechanism found from one species to another: our 

movements are optimised for a world that pulls us 

downwards. The second is more surprising. It concerns 

motor imagery, the fact of repeating a gesture mentally, 

without moving. This purely mental training really 

improves performance and modifies the circuits of the 

brain. A 2021 study established that the fluidity of the 

gesture bears the trace of this invisible work: the form 

of the movement reveals that it was only imagined. 

Marey wanted to read movement like a writing, 

recording its graphic trace: one now reads in it even the 

thought of the gesture. 



The techniques, tools and methodologies, finally, 

continue to evolve. While reflective markers remain the 

reference for movement analysis, since 2018 software 

based on deep learning has reconstructed a skeleton 

from a simple video, without placing anything on the 

body; miniature inertial sensors allow measurements 

outside the laboratory, in everyday life. In January 

2026, the Dijon laboratory hosted an international 

winter school devoted to the analysis of movement 

signals by artificial intelligence. More than a hundred 

and forty years after Marey's photographic gun, the 

question remains the one posed by the famous scientist: 

what happens between two instants? 

 
3D capture, by infrared cameras, of upper-limb movements in the 

laboratory, on a volunteer subject. Reflective markers are placed on the 

body to record its position in space. © Inserm/Guénet, François 



Section IV   Le Creusot: work, society, the town 

Photography documents, bears witness to and archives 

the territory. 

P11 - The workshop: photography at work in the factory 

Le Creusot is a town born of the factory, and the factory 

learned very early to look at itself. In the middle of the 

19th century, when photography was taking its first 

steps, the factory-town was booming: the forges, the 

mines, the workers' estates drew a new landscape, then 

compared to the 'plains of the Far West where great 

cities improvise themselves'. The oldest views of Le 

Creusot, attributed to the local lithographer Jean-

Baptiste Larcher around 1860, fix these still-unfinished 

buildings, these rows of identical houses, these 

permanent building sites. Men are scarce in them: the 

length of the exposures reduces them to shadows. 

These first images are the work of professional 

photographers called on by the factory: more than two 

hundred and seventy pictures attest, from the 1860s, to 

photographic work carried out on its behalf. It was only 

around 1889 that the company acquired its own 

department, the Central Printing and Photography 

Workshop, whose existence is still attested in 1901. A 

sign of its true nature, a regulation of 1 May 1913 

attached it not to a manufacturing workshop, but to the 

Archives and Libraries Office; it would pass to the 



Secretariat after 1945. Very quickly, the company 

understood the advantage it could draw from the image: 

photographic printing replaced lithography; the sales 

staff used it to present the products; the views of vast 

workshops and the panoramas were made to impress 

customers. As early as the Universal Exhibition of 1867, 

the Schneider et Cie establishments had photographs 

made, exhibited in their pavilions and published in 

albums. 

But the essential work of this workshop lies elsewhere, 

and it is a surprise. Its picture catalogues show it: most 

of the shots are neither landscapes nor portraits, but 

reproductions of documents: contracts, correspondence, 

technical files. The 1913 regulation moreover set out the 

procedure: no view is taken without a numbered 'order 

form' recorded in a special book, then delivered by the 

Archives and Libraries Office. It is precisely these 

registers that, today, inform us about the department's 

activity. Before the age of the photocopier, photography 

is the surest means of copying and duplicating a written 

piece or a plan. What we do today with a single gesture 

on a smartphone, the Le Creusot workshop was already 

doing in silver photography at the end of the 19th 

century. Factory photography is therefore first of all an 

office and archive tool, an instrument of management as 

much as of prestige. 



This documentary use reaches its most rigorous form in 

the laboratory. The photographs of testing machines 

(Chevenard machines for hot flow and tensile tests, 

recording pyrometers, devices for the thermal 

conductivity of metals, plate-testing benches) do not 

seek to seduce: they fix an experimental set-up, an 

instrument reading, a protocol. The 1913 regulation 

itself ranks 'a metallurgical operation to be 

photographed' among the emergencies that allow the 

photographer to be disturbed on the spot: proof that the 

image was part of the experiment. Here photography 

does not show the work, it is part of it: it is one of the 

instruments of precision metallurgy, like the microscope 

or the dilatometer in the neighbouring rooms of the 

exhibition. 

There remains the essential, which these images often 

say despite themselves: human labour. Behind the 

spectacular hall, there are the tiny men beneath the 

overhead crane; behind the machine, the hand that 

adjusts it; behind the incandescent ingot hoisted in the 

night, the two workers who guide it at the end of their 

poles. The drawing offices line up their draughtsmen 

and, at the time of the Great War, their draughtswomen. 

Photographed first for the machine, the contract or the 

building, these workers are today, for us, the real 

subject of these images. The workshop is not just a set 



of iron and glass: it is a world of men and women, whom 

photography captured at work. 

 
Bay of a mechanical workshop at the Le Breuil factory in 1921. This 

view documents the organisation of the productive space. Collection 

Académie François Bourdon - Le Creusot (0064ZH01-003849) 

P12 - The proof and the blueprint: proving, analysing, 

reproducing 

In Le Creusot, photography did not only look at the 

factory: it worked for it. An instrument of proof, analysis 

and reproduction, it is one of the tools of industrial 

mastery. Three scholarly uses, long kept in the shadow 

of workshop views, which the collection of the Académie 

François Bourdon (more than 520,000 images) reveals 

with rare clarity. 



Proving, first. Since the middle of the 19th century, the 

Schneider establishments have supplied navies around 

the world with armour plates and cannons. How to 

guarantee that an armour plate will resist the shell? By 

firing at it for real. On the Le Creusot proving grounds 

(la Villedieu, Saint-Henri), then at Harfleur and at Le 

Hoc, at the mouth of the Seine, tens of thousands of 

rounds are fired each year. Each test is photographed: 

the pierced plate, the numbered craters, the aligned 

projectiles, the inscription painted directly on the steel 

naming the ship, the client navy and the date. The 

image becomes a report: proof, that can be presented to 

the Russian, Chinese, Japanese or Spanish client, that 

Le Creusot steel held. Often, engineers and officers pose 

in front of the plate: photography certifies as much as it 

bears witness. Some of these targets have even 

survived, such as the plate of the cruiser 

d'Entrecasteaux, fired at la Villedieu in 1895 and still 

exhibited today at the National Maritime Museum. 

Analysing, next. In the laboratory, photography 

descends into matter. A sample of steel, polished then 

etched with acid, reveals its internal structure: 

metallography fixes what the eye does not see, 

extending under the objective the work of the Le 

Chatelier microscope (see Section II). One photographs 

the breaks of test specimens, the crystalline fractures, 



the wear of cannon tubes, the fatigue of parts: so many 

autopsies of matter, where the image serves as a 

diagnosis. Better still, some instruments inscribe their 

own measurement on the sensitive plate: the 

recalescence curves of the Le Chatelier device, the 

pressure oscillograms. Here the image does not illustrate 

the measurement: it is the measurement. 

Reproducing, finally. Before the photocopier, how to 

multiply a plan to scale to send it to the workshop? By 

the 'blueprint'. The cyanotype, an iron process invented 

by John Herschel in 1842, prints by contact, under the 

sun, the exact copy of a tracing: white lines on a 

Prussian-blue background (hence the English word 

blueprint), developed in clear water. Economical and 

faithful, it equipped design offices around the world until 

around 1950. It all begins in the design office, where the 

draughtsman traces the original tracing by hand; the 

'blueprint' is only its faithful copy, multiplied as many 

times as needed for the workshops. The AFB collection 

keeps a few examples of it, from the torpedo-boat 

destroyer plan (1904-1911) to the 'blueprint' of the 241 

P locomotive (around 1947-1950). 

Proving, analysing, reproducing: three gestures, one 

same loop. Metallurgical research calls for the image; 

the image proves and measures; knowledge improves 

the steel and the plan; the plan, reproduced as a 



'blueprint', relaunches production… and new tests. In the 

factory, photography is not the mirror of work: it is one 

of its instruments. 

 
241P steam locomotive (type 195). Longitudinal and horizontal sections 

through the axle line (plate L 990a / 10 156 401, at 1/10 scale). 

Schneider et Cie., Le Creusot, 1950. Diazo print. A factory 'blueprint', a 

working copy of a workshop plan printed by contact from the original 

tracing, to send the same drawing to several teams at once. One of the 

most powerful French steam locomotives is dissected here in sections. 

Collection Académie François Bourdon - Le Creusot (01PL04999). 

P13 - The survey and the showcase: photographing the 

model town 

In the 19th century, the Europe of reforms and hygiene 

invented a new way of knowing society: the survey. 

Housing, hospitals and schools were measured, 

described and inspected in order to understand the 

workers' condition. Photography soon joined this toolkit 

of the social gaze. In Le Creusot, the Schneider et Cie 

company turned this eye back on its own institutions: it 

photographed, methodically, the town it had built 

around the factory. 



For Le Creusot is not only a factory: it is a welfare town. 

To 'be the father of his workers', Schneider endowed his 

town with a complete system of social works: aligned 

housing, schools, domestic-science schools, vocational 

training, a nursery and a Family House, a workers' 

restaurant, a medical service and a hospital (Hôtel-Dieu) 

inaugurated in 1894, relief funds, a retirement home, 

leisure societies, workers' gardens, and so on. Each of 

these institutions is photographed: the façade of the 

hospital, the bath of the little ones, the refectory of the 

schoolgirls, the kitchens of the restaurant, and even the 

charity cavalcade. Admired as a 'model town' and 

compared to Mulhouse or the Familistère de Guise, this 

welfare town aimed to be living proof that industry and 

well-being could go together. 

These images first have a documentary function: they 

record, one by one, the parts of the social machine, 

dated and numbered like the workshop views. Many 

bear the mark of the hygienist gaze of the time: children 

lined up, gleaming bathrooms, order and cleanliness set 

up as proof of progress. In 1921, the company pushed 

the method as far as the body: for a war-memorial 

project, the sculptors Bartholomé and Bouchard had Le 

Creusot workers photographed from the front, in profile, 

in codified poses, like study plates. The worker becomes 

a model, his body catalogued by the lens. This ordering 



of bodies is not specific to Le Creusot: at the same 

period, the anthropometric photography of Alphonse 

Bertillon (1883) files and classifies individuals. To 

photograph a population is also to order it. 

But these photographs are also a showcase. Gathered in 

'social economy' albums, they served to show the model 

town at the Universal Exhibitions: proof, offered to the 

public and to clients, of a benevolent management. 

These album prints were moreover sometimes retouched 

and idealised, as the studios of the time did: the proof 

was not only framed, it was manufactured. The sermon 

delivered for the inauguration of the Hôtel-Dieu, in 

1894, already says it all: to each age its institution; to 

the child its schools, to the old man its retirement home, 

to the sick their hospital. The survey, here, is oriented: 

one sees in it neither the insalubrious housing, nor the 

strikes that, in 1870 then in 1899, shook the model. The 

same image documents a real institution and stages a 

social order. 

This is the whole interest of these collections: to read 

them both as documents and as discourse. The 

photography of the model town extends the scholarly 

survey of the century - the one that tracks, in the 

slightest clue, the state of a society - while placing it in 

the service of a demonstration. Searching for the fact, 

manufacturing the proof, spreading the model: the loop 



that links this whole exhibition is found here, applied no 

longer to metal, but to people. In Le Creusot, 

photography did not only measure steel: it also put into 

images a certain idea of society. 

 
Workers' restaurant on rue de la Gare in Le Creusot in 1918. The scale 

of the social organisation of collective catering in a single view. 

Collection Académie François Bourdon - Le Creusot (0064ZH01-

001972) 

P14 - Faces: the portrait, the album and photography 

for all 

In the great halls of the factory (see P11, The workshop: 

photography at work), the staff were only tiny 

silhouettes beneath the overhead crane. This panel 

brings them closer: it gives them back a face. For the 

portrait has a social history. Long reserved for the elite, 



like the painted portrait, it became democratised in the 

19th century thanks to photography: in 1854, Disdéri 

invented the carte-de-visite portrait, cheap and 

reproducible, which caused a sensation first in the 

bourgeoisie, for the other social classes would enter the 

frame only late. From the 1860s, people exchanged their 

portrait, collected it in albums: the face becomes a 

familiar object, a sign of social recognition as much as a 

keepsake. 

In Le Creusot, the collection keeps two ways of posing. 

On the one hand, the portraits of the Schneider dynasty 

(Eugène, Henri, Eugène II, Charles and their family), 

polished, in studio, which stage the lineage and success. 

On the other, the portraits of the staff: the 'old servants' 

who fix the lens with quiet dignity, the founder standing 

next to the employee, the workshop groups. Posing for 

posterity was no longer the sole privilege of the 

powerful. In 1921, as already mentioned, the company 

went further: for a war-memorial project, the sculptors 

Bartholomé and Bouchard had workers photographed 

from the front and in profile, like study plates. The 

worker becomes a model, his body declined by the lens. 

Then photography left the studio. Simpler cameras, 

ready-to-use plates then films: families photograph 

themselves, outside the conventional poses (a first 

communion, a wedding, conscripts, a child at the edge 



of a pond, a man clowning around with his dog). In Le 

Creusot, this shift has a name: the PhotoClub, founded 

in 1901 by the draughtsman Gustave Forien, which 

recruits among the factory's employees. The engineer's 

know-how becomes a hobby: the Creusotin is no longer 

only photographed, he photographs. The watchword of 

the time, launched by Kodak (press the button, the 

brand does the rest), sums up this leisure revolution; 

the club, for its part, multiplies courses, outings and 

public exhibitions. 

For the historian, these faces are a precious source: 

clothes, gestures, generations, working relationships can 

be read there like an open book. The family albums even 

say what the official pictures leave unsaid: tenderness, 

play, celebration. But they are also composed. Who is 

entitled to a portrait, and how? The ironmaster in studio, 

the staff as 'model' or in a group, the skilled employee 

at the PhotoClub: the democratisation of the face was 

real, but unequal. In front of each portrait, one must ask 

who holds the camera, who chooses the pose, and who 

remains outside the frame. 

From the anonymous crowd of the workshop to the 

singular face, from the dynastic portrait to the family 

album: the same instrument that measured steel and 

proved armour plates here gives a face. In Le Creusot, 



photography did not only document work: it offered a 

way of looking at oneself, and of leaving a trace. 

 
Group of people dressed as miners, including Eugène II Schneider, in 

1895. For 'Les Amis du Creusot', the staff become actors in their own 

images, in the sociability of factory societies. Collection Académie 

François Bourdon - Le Creusot (0064ZH30-000069) 

P15 - The town as laboratory: photographing the whole 

of Le Creusot 

Le Creusot is a town born of the factory. Shaped by the 

Schneiders around a vast 'crescent' of workshops, with 

no real centre, this 'factory-town' was so much the work 

of the company that in 1856 its inhabitants petitioned to 

rename it 'Schneiderville'. Very early, people sought to 

see it as a whole: as early as 1847, the architect Pierre 

Trémaux (1818-1895) - also a recognised traveller-



photographer - gave an 'overall view' of it; at the 

Universal Exhibition of 1867, the company presented a 

large relief model of the town. Photography would 

inherit this desire for totality, which this town organised 

around fire and iron particularly called for. 

It serves it first at ground level. The photographic 

department documents the town methodically: the Post 

Office, the company store, the shops, the avenues, but 

also the housing, from the old insalubrious rows to the 

new estates. It photographs even the architect's plates 

of the 'main types' of workers' houses, with plans, 

façades and cost prices to back them up: the town 

conceived on paper. This inventory, of an almost 

cadastral precision, is today a major source for urban 

history. 

But the most striking is the view from above. In June 

1916, from the top of the great chimney of the blast 

furnaces (70 metres, before its demolition), a 

photographer took ten pictures forming a 360° 

panorama: the whole town, on a market day, in a single 

sweep. Aerial photography goes further. Long a mere 

visual curiosity - an unprecedented way of seeing that 

no eye had known - it becomes an instrument of survey. 

Born in 1858 with Nadar, who patented it for 'the 

surveying of cadastral plans', tested as a measuring 

instrument during the Great War, it has two regimes: 



the oblique 'bird's-eye' view, spectacular, and the 

vertical view, taken at the nadir (the view opposite the 

zenith), that is, the true map, that of systematic aerial 

coverages, of which the AFB collection keeps an example 

dated 10 March 1976. From above, Le Creusot becomes 

legible like a survey. 

This total gaze is also a discourse and a company tool. 

At the Universal Exhibitions of 1867, 1878 and 1900, the 

company exhibited models, plans and photographs of its 

estates: the 'ideal town' shown to the world. Schneider 

mobilised the aerial view to show, plan and promote its 

domain, and repeated it over decades: the AFB 

collection keeps a whole series in which one follows, 

campaign after campaign, the factory-town remaking 

itself, from the great glazed halls to the vast Creusot-

Loire workshops, from the old estates to the post-war 

housing complexes. Like the great travel studios of the 

19th century (such as Félix Bonfils), the company 

declined the same picture on several media: print, glass 

plate, postcard; the AFB collection keeps the whole 

variety of them (see the inset of panel P15). To see the 

town at a single glance is also to assert that one 

masters it: the images of slums, set against those of the 

new estates, document a real transformation as much as 

they stage a benevolent town planning. 



All these images (streets, panoramas, aerial views, etc.) 

converge towards a single treasure: the collection of the 

Académie François Bourdon, some 520,000 documents 

that make it possible to reread the town with an almost 

cadastral precision. The same photography that 

measured steel and gave a face to the people of Le 

Creusot here fixes a whole town, and passes it on, 

intact, to the historian. Le Creusot is a laboratory; its 

archive is the instrument that keeps it legible. 

 
Aerial view of Le Creusot in 1976. In the factory-town, industrial 

buildings and houses with gardens intermingle. Collection Académie 

François Bourdon - Le Creusot (0064ZH33-000062) 

  



Epilogue 

What now? 

P16 - Photography, still in the service of science 

From the workshop to the sky, from the microscope to 

movement, this exhibition has followed one same idea: 

photography is not only an image of the world, it is an 

instrument of measurement, proof and knowledge. 

Research creates the instrument, the instrument 

produces the image, the image produces knowledge… 

which improves the product and calls for new images. 

Two hundred years after Nicéphore Niépce's plate, this 

alliance between photography and the sciences has not 

ceased. It has changed medium. 

The silver grain has given way to the electronic sensor. 

The image has become data: it can be measured, 

calculated, shared, analysed by a computer. The loop is 

thereby accelerated. Computer vision and artificial 

intelligence 'learn to see': they recognise, measure and 

classify what images show. The sky is now observed 

with electronic sensors (from the plates of the Carte du 

Ciel to the James Webb space telescope); matter is read 

under the electron microscope and by tomography; 

movement is captured without markers, a direct heir to 

Marey's chronophotography. 



This history continues very close to here. In Chalon-sur-

Saône, where Niépce fixed the first image, the 'city of 

the image' has made photography an industry: around 

the Musée Nicéphore Niépce, the Nicéphore Cité cluster 

and the Institut Image (Arts et Métiers), brought 

together in 'L'Usinerie', develop digital imaging, 3D and 

virtual reality for industry, with the support of the 

Region, the State and Europe. In Le Creusot itself, an 

artificial-vision laboratory (ImViA) and an international 

Master's in 'Computer Vision' train image professionals: 

the town that once photographed itself now teaches 

machines to see, in order to analyse, inspect and 

measure objects in three dimensions. 

The Le Creusot industry, for its part, still proves its parts 

by the image. In the first forge in Europe (Framatome) 

and at the steelworks (Industeel), non-destructive 

testing (radiography, ultrasound, macro- and 

micrography) guarantees the soundness of large steel 

parts, exactly as, yesterday, photography attested to 

the resistance of an armour plate at the firing range. In 

Dijon, the CAPS laboratory, housed in the Marey 

Institute, captures human movement, while medical 

imaging scrutinises the body at the University Hospital 

and at the Georges-François Leclerc Centre: seeing the 

invisible, still today. 



There remains the archive. The some 520,000 images of 

the Académie François Bourdon, once on silver film, are 

being digitised to feed the research of tomorrow; and 

today's images will, in turn, become the archive of 

tomorrow. Preserving, digitising, transmitting: such is 

the mission of the AFB, and the last loop of this 

exhibition. From the pewter plate of 1827 to the sensor 

and artificial intelligence, one same question remains, 

intact: what do we want to see, and what does 

photography teach us about the world? It is now up to 

you to look. 

 
Discoaster (Coccolith) from a sediment core sample, diagenetically 

modified. Photograph taken with a scanning electron microscope. 23 

August 2005. Hannes Grobe, Wikimedia Commons CC-BY-SA-4.0 
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