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           In my PhD work I try to analyse the actuality of stereoscopy and the continuing 

fascination it represents in the artistic world. To what extent can we talk about a constant of 

illusionism in the history of visualization? What are the continuity elements and what has the 

technology brought to the non-mechanized stereoscopy? How does stereoscopy work and what 

are the challenges it addresses to our senses? What is the contribution of artists in the 

development and diversification of perceptual experiences based on stereoscopy? 

In this research, I will try to answer these questions by analysing the history, technique, science 

and artistic aspect of stereoscopy, a less known side in the artistic environment. 

 

             Stereoscopy through its "magical" offer, has attracted long-standing glances. But not 

only the average man was impressed, but also renowned artists, who persevered in their pursuit 

of techniques as diverse and refined as possible to render an image so that the feeling of 

spatiality is as intense as possible. Stereoscopy is a branch of optics that deals with the processes 

of recording and rendering images in relief and depth by examining the optical-mechanical 

properties of the instruments used for this purpose. The term derives from the Greek words: 

stereos = solid and scopein = to search, to examine. 

 

             The stereoscope is based on the principle of human visual perception, whereby both 

eyes transmit a slightly different image to the brain, according to their position. These two 

images are combined in the brain and through this fusion one can perceive a single spatial image 

"in relief". The human brain approximates the differences between the two images with the 

help of the parallax effect, thus giving the illusion of a three-dimensional image. The more shots 

you have, the more impressive the three-dimensional image will result. If we look at 

stereograms, the sensation is as if we were looking at a landscape through a window. The 

colour, size, space, depth and distance are as perceptible as the original space. Stereoscopic 

presentation is an optical system whose finalizer is the human brain. 

The binocular vision as a phenomenon was mentioned in antiquity by Euclid and Galen, 

then Leonardo da Vinci deepened this topic in 1484 in the Milan manuscript. He faced the 

notion of perception of the world through 2 different images that correspond to the gaze. The 

purpose was to play different images for each eye, through a technical device. Also stereoscopy 



was approached by the Italian philosopher Della Porta in 1594 and by Francois Aguillon 

(Aguilonius) in 1613. 

 

             One such device, called a stereoscope, was designed by English physicist Charles 

Wheatstone. On June 21, 1838 he gave lectures on his discoveries on stereoscopic phenomena 

in the Royal Society of London and in the report "physiology of vision" presented an optical 

instrument, called "stereoscope". His findings were argued with drawings and gave birth to the 

first stereoscopic viewer that worked with the help of mirrors. 

As a result of misperforming basic information, a number of problems have arisen, such 

as stereograms that cause headaches or dizziness. In 1839, the Frenchman Daguerre discovered 

the method of rendering permanent photographic images by taking pictures with the camera 

obscura. Thus, it was possible not only to draw stereograms, but also to photograph them. In 

1844 the English physicist, Sir David Brewster, the inventor of the kaleidoscope put this idea 

into practice, namely that the photograph be applied in stereoscopy. He tried in vain to arouse 

the interest of opticians in London and Birmingham for his first models. In 1849 he improved 

the stereoscope, thus making the first authentic 2-lens stereo camera. The most popular topics 

of stereographers were genre scenes, landscapes, natural disasters and nudes. 

             With the progress of photo reproduction through print, the Holmes manual stereoscope, 

invented by Oliver Wendell Holmes, appeared in 1859. It is interesting to note that Wheatstone, 

Brewster and Holmes did not patent their inventions. The reputation of this type of camera has 

allowed the popularity of this technology to increase among photography enthusiasts. 

The high-performance technology of this invention has produced important changes in the 

conception of photography. It affected the vision of the photographer, but also of the public 

regarding their perception of relief and depth. It influenced the whole way of reading the images 

and evaluating the content. 

Until recently, the binocular separable sensation of depth was not realized. Over the 

years, people like Euclid and Leonardo have come to understand that our eyes see different 

images of the world around us. But Sir Charles Wheatstone, with his stereoscope and drawings, 

was the first person to demonstrate that it was a unique sense of depth, stereopsis, produced by 

retinal differentiation. Euclid, Kepler and many others have asked why we don't see a double 

picture about the visual world. Wheatstone solved the problem by demonstrating the brain's 

fusion of two retinal images on a single plane into one with stereopsis ("solid view"). 

             The value of photography for the public is almost entirely determined by the fidelity of 

the recording of the image perceived by the eye. Jumping over these considerations, the 



question of photographic manipulation becomes obvious, because ordinary and flat 

photography is not the subject in the way our eyes perceive it, but only as if we were seeing 

with only one eye. This loses a major part of its quality, so the two-dimensional photography 

fails to provide a true impression of the image perceived by our eyes. 

The reflection of a moment will show its reason, first of all, the objects that make up the subject 

of the photograph have materiality or depth located at different distances from the camera; The 

enlarged photograph represents these three-dimensional objects and their distance from the 

camera, but only in two dimensions. Thus we can say that it only tends to record volumes in a 

space. 

But there is a positive side to the interpretation of flat photography, namely in 

associating the image of our impression of light and shadow, relative sizes of objects and 

perspective effects. All these factors are involved in our experiences in seeing with two eyes 

(binocularity) the objects around us. Thus we are able to identify solid objects by their light and 

shadow effects, their distances by their comparative size; Well-known principles of perspective 

are also a great help when looking at two-dimensional photographs. In any case, there is a big 

difference between the real or visual image and the "smooth impression" of some subjects. 

Similarly, it can be stated that there is a major difference between binocular (stereoscopic 

photography) and monocular (ordinary photography) eyes.           

Leonardo da Vinci studied and sketched the anatomy of man thoroughly in the 1500s, 

but his drawings about the eyes do not explain the true anatomical functioning of the binocular 

vision. Although his artistic observations on the representation of space far surpassed his 

contemporaries, Leonardo wrote that the painting can never reproduce the space because it is a 

lack of quality which he called "relievo", that is the relief of the object in space. 

             In 2012 the Museo del Prado in Madrid presented a restored copy of the Mona Lisa 

which was largely ignored until then. The background of this painting was obscured by a layer 

of black painted over it between 1750-2012. When the restorers removed the black layer, they 

came to an amazing discovery: they found a landscape that was almost identical to its pair in 

the Louvre Museum. In both variants of the portrait there is an intense congruence in the aspects 

of the form that was documented by Prof. Dr. Claus-Christian Carbon in 2013.  

He used a two-dimensional regression approach (BiDimRegression algorithm) to 

compare the paintings (Euclidean solution: R2 = 0.998, with F2.68 = 20 089.2, p <0.0001). By 

comparing the results of infrared reflectology, it was pointed out that the genesis of the Louvre 

version is almost completely repeated in the Prado version - in fact, from the preliminary 

drawings to the topmost layers. Even specific corrections are present when drawing portraits. 



This underlines the fact that the person who painted the Prado version was present throughout 

the process of creating the original portrait. Leonardo and the "copyist" were together in the 

workshop, painting simultaneously. 

             It is clear that the production of children after the works of the masters was a common 

practice in Leonardo's workshop. The painting of Saint Ana, the Virgin and the Baby with the 

lamb has many exact copies made in the master's workshop. So it is not surprising to find that 

Mona Lisa has one too, but in the case of the Prado pair it is very important to mention the 

slight difference in perspective. This difference does not seem to be accidental, but of a 

systematic nature. The lower part of the image (left and right hand, left arm, seat and right body) 

shows a consistent horizontal inequality. It is compatible with a pair of stereoscopic images 

showing the same scene with a horizontal gap. Further, the length of the trajectories is 

compatible with the depth of the structure: the foreground part presents longer trajectories. So 

we can assume that the versions of Prado and Louvre were not just created as original and copy, 

but rather as a pair of stereoscopic paintings. Estimates of the relative position of the painter 

and model, derived from the Prado and Luvru versions, result in a difference between paintings 

that reflect an inequality value of 69.3 mm., Which is slightly larger than the average intraocular 

distance of the Italian men (64.1 mm). The two Mona Lisa seem to have been executed under 

the spatial conditions that mimic the human binocular vision. 

             An essential theme chosen by Leonardo is the difference between monocular and 

binocular vision and the problem of reproduction of the natural relief or depth on the artist's 

canvas. Leonardo realized that "seeing one object behind the other" is possible in the binocular 

vision, so the object closer to it absorbs different parts of the back. However, it has not yet been 

indicated that it has reached the final step in concluding the inequalities between visual fields 

which is the basis of the perception of depth or stereopsis. 

             Wheatstone's apparatus, together with the aim of producing accurate and multiple 

representations of the same object offered by photography, made possible what Leonardo 

researched: the realization of images that realistically represent the binocular relief or the 

perception of depth. It is hard to believe that Leonardo, this essential Renaissance mind, had an 

indication of horizontal inequality in the binocular vision, but he was satisfied only with the 

description of the problem in what presented this phenomenon for the painter instead of trying 

to understand or explain its function.  This 'failure' is based on an incorrectly chosen illustration: 

Leonardo used spheres to demonstrate the different fields for the projected occlusion in both 

eyes. A less symmetrical object, with a more complex shape, could have drawn his attention to 

the phenomenon of three-dimensional vision, the inequality between the two retinal images. 



We can play with the thought that Leonardo came to this conclusion. In order to reach such an 

image, he had to make two exact paintings about the same scene that differ slightly in 

perspective (human intraocular distance), in order to be presented separately for both eyes. The 

data suggests that the Luvru-Prado pair meets the requirements of stereoscopy with some errors 

given that we are talking about paintings made 500 years ago. So, we can talk about the first 

pair of stereoscopic paintings in history, made just before the Chimenti sketches. Whether this 

quality was done intentionally or by mistake, it is not known for sure - but in Leonardo's case, 

nothing is impossible. 

 

             Because I proved that stereoscopy is not limited to photography alone, my research has 

focused on Paul Cézanne's struggle with the limits of two-dimensionality. He lived and created 

during the period of stereoscopic inventions and tried to combine this technique in his painting. 

The fact that he could not reproduce the effect of the depths, tormented him to madness. He 

was aware that depth is the result of binocularity, so he experienced painting from two points 

of view. A special feature is observed in its static nature, but also in its landscapes the convexity 

of the elevations is palpable. My analysis focused on the Mont St. series of paintings. Victoire 

(1885-1890; 21 paintings) which represent the most important experiments in the alignment of 

painting with stereoscopy. An exorbitant effect had the appearance of the pseudoscop on 

Cézanne's art, another remarkable invention that is capable of changing the received optical 

information, what we should perceive with the left eye, leads to the right eye and vice versa. 

Due to the change, the concave forms become convex and the convex ones seem concave, 

everything becomes inverted. The background and foreground change places, the rational 

concept of near and far loses its meaning. Cézanne thus played with Mount Saint Victoire and 

became obsessed with that landscape. 

             Cézanne rejected the classical perspective and endeavoured to increase, by other 

methods, the spatial impact in his painting; these being the transformation of objects and space 

into the fundamental components of cubes, spheres and cones. In the foreground and in the 

middle, his paintings have a huge sense of volume, but the background is flat as a background 

in a theatre performance. He discovered that the traditional way, that is, the perspective 

representation, seen only from a point, where everything in front of us is represented on one 

plane, is a fundamental incorrectness. Because we have two eyes, we see two images, the same 

thing from two different angles. This discovery attacked the view of the traditional perspective. 

The Mont St. Victoire series of paintings guides us toward cubism, victoriously dominating the 



breathless landscape. The convexity of the relief is palpable; the severe order of the space is 

revealed due to the light touches in the foreground. 

 

             The series of paintings is an example in which a realistic subject is distorted, the subject 

of the work being a real landscape distorted by the style of the stereoscopic vision in the 

painting. The series of works from Mont St. Victoire presents Cézanne's process in redefining 

stereoscopy in the artistic world. 

             Another well-known artist who has worked and experimented with stereoscopy, long 

after its invention, is Marcel Duchamp. In addition to this, he also investigated the issue of four-

dimensional space in the Wanted Poster project. The work of Stéréoscopie à la main represents 

a series of 'readymade' stereoscopic works, on which he intervened with different drawn 

structures, respecting the law of binocular vision. 

             It is obvious that we see more information with the stereo vision than in the classical 

photography or in the "monocular vision" of the perspective. The brain's action of merging the 

two images into a single three-dimensional one has increased our perception of the size, thus 

increasing the number of information available to our senses. Not everyone has the ability to 

view stereo images. Serious astigmatism or blindness of one eye makes three-dimensional 

fusion impossible. 

             In the first books on stereo vision, nineteenth-century experiments appeared that tested 

the possibility of an optical instrument that allows a single two-dimensional image to be viewed 

in 3-D with one eye. It was mentioned and ridiculed that it would be an obvious failure. Stephen 

Jay Gould's research shows us that Duchamp was the first person to develop a method and 

instrument that can produce stereo effects in the brain with a single 2-D image and seen with 

only one eye. His famous work Étant donnés represents the most spectacular experiment in the 

field of stereoscopy. She worked for 20 years secretly and was able to prove the importance 

and amazing effect of stereoscopy. In addition, Rotorelief Discs (1935) surprisingly produce a 

3-D effect even larger when viewed with one eye, instead of two. 

 

        Given Duchamp's interest in optical illusions and his particular attitude towards the role 

of the spectator, we are useful in studying the specific aspects of the works. Although there are 

relatively few works, if we take a brief look at his notes and writings, we can see a lot of ideas 

and proposals - some made in current works, some not. He has so many writings that we can 

conclude that his visual works could not have been conducted without reference to the various 

notes. The denial of the "retinal" painting, as he called it, his objection to the art that "stops" 



the retina (arrêt à la rétine) is fundamental to his work in his appeal to the intellect. For him 

art, or more precisely painting, is not an end in itself, but a means of expressing or 

communicating something: "it should do something with the grey matter, with our impulse for 

understanding."             

             The artist who advanced along with the priority rules of perspective was finally 

defeated by the best image in perspective, photography; because photography was undoubtedly 

subordinate to the rules of perspective in an automatic and perfect way. Therefore, many artists 

began experimenting with space with another, more exotic, rule of imaginary organization. In 

the second half of the nineteenth century and the first decades of the twentieth century they 

made a break between traditional methods in painting and a withdrawal from the 

“rationalization of sight.” Thus, a new visual thinking began to be fulfilled from new. 

        In recent decades many art critics have asserted that abstract art, which for the first time 

freed the artist from imitating three-dimensional space on a two-dimensional surface, has 

degenerated into a variety of obtuse academic camps. But what seems to have been ignored is 

a technology available to create real binocular spaces in an imaginary way. Stereoscopic 

photography allows the construction or reproduction of real imaginary spaces without the limits 

given by the flat surface of the image. What I mean by the word "real" is that the reconstructed 

image exists only in the viewer's brain, not in the two drawings or photographs that are only 

helpful as templates for the binocular image. And that's why I use the word "imagistic" because 

the process and result of stereo photography are closer to traditional photography and painting 

than sculpture and architecture, more precisely branches of art that invoke visual space. So, for 

this period, since the artist started drawing on the walls, with stereoscopy his process of image 

representation is not limited to only two dimensions. 

             While this technique was adopted by the scientific community shortly after its 

discovery, only a relatively small number of plastic artists studied and used this particular 

environment for artistic purposes. The use of stereoscopy in the fine arts has allowed artists to 

create works that can be detached from flat surfaces, floating directly in front of the observer's 

eyes, opening up many possibilities for artistic experimentation. 


