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PAVEL FLORENSKY, REVERSE PERSPECTIVE 

AND THE NEUROSCIENCES 

Abstract 

The way we perceive the world has always been a major concern of philosophy and art. 

Pavel Florensky was a Russian polymath who wrote Reverse Perspective (1920), a 

rather unique essay on perception and art. His analysis confronted two representation 

methods: linear perspective, characteristic of Renaissance works, and reverse 

perspective, characteristic of Russian icons and Byzantine art. Florensky argued that the 

use of reverse perspective and multiple viewpoints (polycentredness) in Russian icons, 

far from ‘imperfections’, were superior ways of representation. Moreover, departing from 

rules of linear projection and the use of incongruent shadows, line contours or extreme 

features were actually required for the ‘essential’ reconstruction of the physical reality. 

He coined the term ‘physiological space’ as opposed to the physical space to refer to the 

mechanisms by which we actually see the world. In doing this, Florensky unveiled some 

fundamental principles of the organization of human perception that anticipated the 

current neuroscientific approach to art. 

Authorization of the director of the thesis   

I, Fernando Giráldez Orgaz hereby authorize the presentation of this manuscript as the 

“Treball de Fi de Grau” of the student Júlia Díaz Calvete for the degree in Biologia 

Humana of Universitat Pompeu Fabra. 

Place and date: Departament de Ciències experimentals i de la Salut, Universitat 

Pompeu Fabra, Barcelona, 21st of June 2019 
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Introduction  

The question of how we perceive the world through our senses has always been central 

to philosophy, usually referred to as the inquiry of ‘the philosophy of knowledge’. But it 

has also been the substrate for the task of artists: art as a tool for knowledge. Artists 

manage to extract and combine the impressions received from the environment and 

depict images that impact on our perception. The sub-discipline of neuroaesthetics takes 

advantage of artists’ exploration of the visual brain, whether it is conscious or 

unconsciously performed. This approach has enabled to study the neural basis of 

aesthetic experience, leading in turn to improve our understanding of the principles and 

mechanisms that underlie perception. Art scholars have been also attracted by the 

relationships between art and perception. Ernst Gombrich (1909-2001), studied the 

psychology of art that lead to the emergence of a biological approach to aesthetics. He 

suggested that artists try to fit ‘the beholder’s share’ and the processing that occurs in 

the viewer’s visual system, both the ‘bottom-up’ and the ‘top-down’ streams (1).  

However, well before those studies, and coming from a rather different background, 

Pavel Florensky (1882-1937) put forward some ideas on art and vision that anticipated 

many of later views. In 1920 he compiled the lectures he imparted at VKhUTEMAS 

(Higher State Art-Technical Studios, Moscow) in an essay entitled Reverse Perspective, 

where he performed a theoretical analysis of space representation in Byzantine art and 

in European art. As a novelty, he brought to the discussion the latest knowledge in optics 

and the nascent psycho-physiology of perception and contrasted his ideas with 

contemporary German scholars as a paradigm of European academy.  

Reverse perspective transcripts Florensky’s analyses of vision and art, and also his 

philosophical theory of knowledge, discussions on the works of Immanuel Kant, Ernst 

Mach and on the Symbolist movement. The work transpires Florensky’s religious 

devotion, his incarnation of the Russian soul, his passion for icons and Russian art, along 

as his strong mathematical training. His conception of visual perception anticipates in 

many respects fundamental principles of current neurophysiology and neuroaesthetics. 

I will analyse these links and also consider briefly the biographical context of his work.  
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Objectives 

The aim of this review is to analyse the ideas of Pavel Florensky on art and visual 

perception, captured in his essays on Reverse Perspective (1920), and compare them 

with current neurophysiological information.  

Specific aims are: 

- To get information about Florensky’s figure, biography and scientific and 

philosophical background. 

- To analyse Florensky’s confrontation between linear and reverse perspective, its 

philosophical and artistic implications. 

- To analyse Florensky’s concept of ‘physiological space’, the intrinsic principles of 

perception that differ from physics and that are exploited in artworks.  

- To shed light on the neurological mechanisms of visual perception that underlie the 

techniques used along art history to represent the real world on painting. 

- To compare the work of Florensky with current views in neuroaesthetics. 

- To illustrate the concept of artists as intuitive neuroscientists. 

Methodology 

This review is the product of a literature research on visual perception, approaching it 

both from the point of view of neurosciences, art and philosophy. I have analysed the 

work of Pavel Florensky –his essays on Reverse Perspective (1920)– and contrasted 

with current neuroscientific views on art. I used the English translation of ‘Reverse 

Perspective’ that appears in the excellent edition by Nicoletta Misler (‘Beyond Vision, 

Essays on the Perception of Art’ by Pavel Florensky edited in 2002, translated by Wendy 

Salmond). Also the Spanish translation by Xenia Egórova, edited by Siruela 2005. 

Further information on Florensky was obtained from the critical notes by Misler and 

Salmond in the English edition and from the chapter by Vitali Shentalinski ‘El Leonardo 

ruso. El expediente de Pável Florenski’ in ‘Los Esclavos de la Libertad’, Galaxia 

Gutemberg 2006. Further information was collected from books, articles and talks of 

neuroscientists and art historians as detailed in the reference list. The English spelling, 

Florensky, was adopted (also Florenski in Spanish and Slavic languages). 
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Results 

 FLORENSKY AND THE RUSSIAN SOUL 

Pavel Florensky’s life sketch  

Pavel Aleksandrovich Florensky (1882-1937) was a Russian philosopher and scientist, 

Orthodox theologian, priest, mathematician, physicist and art theoretician. He was a very 

cultivated man, an erudite in different disciplines considered by many the ‘Russian 

Leonardo’ (2). He was undoubtedly a very influential figure whose ideas had a big impact 

on the culture of his time, but he also displeased others, which along the general 

prosecution of ideas under Stalin’s regime lead him to his arrest and execution. In fact, 

his work remained censured and unpublished for many years, and his essays on 

Reverse Perspective (1920), the main focus of this review, did not appear printed in the 

Soviet Union until 1967 (3). 

But what had this man to say that troubled the Soviet Government? Florensky’s rich 

intellectual and spiritual legacy is intricate and has its origins in his parents’ influence. 

From his father, a railroad engineer, he inherited the passion for science, while his 

interests in art came from his mother. He maintained that his real schooling derived from 

nature, from the walks that he took with his father around Tiflis, where he also attended 

the Second Classical Gymnasium between 1892 and 1900. Florensky regarded life as a 

constant experiment, and he annotated many detailed facts in several ‘objective’ diaries, 

which give us an idea of how he perceived the world, his exceptional sensibility (4).  

In 1899, Florensky experienced a profound spiritual crisis detonated by the inadequacies 

he perceived from the ‘knowledge of physics’. He suddenly decided to embrace 

Orthodoxy. It was a very radical religious conversion that shocked his lay family, but that 

did not lead him to reject science, and after graduating from the Gymnasium in 1900, he 

joined the Department of Physics and Mathematics at Moscow University. He also 

attended lectures on philosophy and in 1904 he enrolled in the Moscow Theological 

Seminary, entering the priesthood in 1908 (4). 

Florensky imparted lectures on mathematics, cosmography, philosophy and also about 

what he regarded as the catastrophic consequences he foresaw for the Revolution, 

especially since the communist insurrection of October of 1917 under Lenin’s leadership. 

After the establishment of the Soviet Union and under the rule of Stalin after Lenin’s 

death in 1924, Florensky, however, intensified his scientific pedagogical activity at the 

service of the Soviet regime. This temporarily saved him from the first repressive 
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measures against Church supporters, although the pressure intensified since 1930 when 

systematic political persecutions were established (4).  

Between 1918 and 1920, Florensky served on the Commission for the Preservation of 

Monuments and Antiquities of the Lavra of the Trinity and St Sergius, which heightened 

his interest in the visual arts. Then, he met Favorsky, an artist who shared his vision of 

a Holy Russia and his interest in how artists could benefit from the ‘exact sciences’ such 

as physics, mathematics and psychophysiology. Favorsky invited Florensky to teach a 

course at VKhUTEMAS (Higher State Art-Technical Studios, Moscow), which gave rise 

to the essays on Reverse Perspective analysed in this review. 

Thereafter, Florensky continued his lectures, publications and scientific investigations, 

even during a three-months exile in 1928 to Nizhnii-Novgorod, because not rejecting his 

religious commitment. The intercession of Ekaterina Peshkova, the ex-wife of Maxim 

Gorky, allowed him to return to Moscow (2), where he was reinstated at GEEI (State 

Experimental Electrotechnical Institute) and continued to participate in scholarly 

conferences and to publish. But he was a constant target for ideological attack, and 

despite his reputation as a scientist, Florensky was arrested in 1933, accused of criminal 

conspiracy and condemned to ten years in a labour camp. There, he still pursued his 

scientific research although deprived of his library (4). He never hesitated in his devotion 

to religion and science, as well as to his family, until his extrajudicial execution by the 

NKDV on the 8th of December 1937 near Leningrad (4). There is still a controversy 

surrounding the conditions of his death, with more than twelve different versions framed 

in different years (2). 

During his life, Pavel Florensky transmitted his scientific knowledge and passion to 

others, and even favoured the religious conversion of many (2). It is not surprising that 

behind his remarkable technical analysis of works of art, as detailed below, there was 

always a strong religious commitment. His interest for the Symbolist movement was part 

of his view of art as a tool to represent ‘inner truths’ and the transcendental nature of the 

world. These deep philosophical views about reality are embodied in Reverse 

Perspective [see Annex III]. 

All in all, the figure of Pavel Florensky was crucial in the cultural enrichment of his time. 

His multidisciplinary approach to study multiple phenomena, his scientific mind and his 

formidable intuition gave rise to reflexions that are quite impressive when considered 

with today’s eyes. Florensky did not have a deep biological training, and neuroscience 

was at his time on its early steps. However, his knowledge of mathematics and physics 
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allowed him to foresee some fundamental principles of visual perception that years later 

captured the attention of neuroscience. 

The Russian soul 

Florensky was certainly a major exponent of the ‘Russian soul’. The term ‘Russian soul’, 

or ‘Slavic soul’, refers to the uniqueness of the Russian identity, which is translated in an 

idiosyncratic and particular way of understanding the world. This spirit confronted 

Russians with the rationalistic, materialist, work-oriented and time-conscious world of 

industrial Europe in the nineteenth century. This cultural-ideological identity that set 

Russia apart from the West was characterized by the Slavophiles’ as a return to an ideal 

pre-Petrine Russia, and the consideration of the attempt of Westernization as something 

unnatural if not depraved. And further, the Russian soul was seen as a source of further 

greatness, rather than a mere legacy of past virtues (5).  

Within traditional Russian nationalism, the Orthodox Church was considered the 

sanctuary of religious truth. The myth of ‘Holy Russia’ included the notion of Russia being 

the land of a Christ-like Tsar and his chosen people (5). Besides, the Russian soul also 

meant the individual virtues of freshness, creativity, life and imagination associated with 

‘natural manhood’, whose presence on earth was the Russian peasant (6). Both these 

perspectives were inherent to Florensky’s reflexions about the meaning and importance 

of art. This is apparent in the treatment of Russian icons discussed below. Another 

aspect Florensky shared with this Russian-Slavic centred view was his distance from the 

Enlightenment. Already in 1837, Peter Chaadaev (7) pointed that Russian intellectual life 

represented a ‘passionate reaction against the Enlightenment and the ideas of the 

Occident’, this rejection of Renaissance spirit being central in the articulation of 

Florensky’s discourse.  

The Russian soul was in Florensky’s views and as his persona. He practically emanated 

his ideas wherever he went, wearing his characteristic priest cassock and a cross, while 

he constantly wondered about the mysteries of the world. His Slavic spirit, as well as his 

religious commitment permeated his philosophical discussions and analysis.  

LINEAR AND REVERSE PERSPECTIVE 

Russian icons and Florensky’s devotion 

As Orthodox priest and art historian, Florensky developed a profound interest in Russian 

icons. These traditional works of art generally illustrate the Gospel or other theological 

texts following the model of Byzantine style, and they were holy objects of veneration. 

Their sacred meaning embodied the image of the eternal, the prototype of an ‘alternative 
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reality’ –a key concept in Florensky. By means of representations that transmit specific 

knowledge about the just and divine world, icons awake in the viewer his ‘interior gaze’ 

to go beyond the representation and to perceive the spiritual truth, the value of this reality 

captured by the icon (8). 

This intentionality of icons fitted perfectly with Florensky’s commitment to not only bring 

souls to God, but also to reach a deeper reality. These goals moved him to perform a 

detailed study of icons to extol the importance and wittiness of Byzantine works and 

Russian Orthodox icons, which were traditionally considered as immature and an 

imperfect stage between Ancient and Renaissance painting in the eyes of Western art 

historians [see Annex I]. Florensky considered that the latter was a historical 

misinterpretation, and that the techniques used in icons were deliberately designed to 

cause in the viewer the sensation of perceiving an alternative and sacred reality (3). 

The analysis and the arguments provided by Florensky to explain the strong doctrinal 

power of these pictures contain outstanding neurophysiological intuitions, which study is 

one central objective of the present work. In Reverse Perspective (1920) Florensky 

emphasized the relevance of the perspectival relationships between objects and space 

embodied in Russian icons. The so-called ‘reverse perspective’ [see Annex I] is 

characterized by the coexistence of multiple planes and viewpoints in a single image. At 

the time Florensky was writing on his views, Cubism developed similar ideas in the heart 

of Europe, although with far different intentions (9). But both defended to depart from the 

rules of linear perspective as a way to better represent reality.  

Linear perspective, its origins 

Linear perspective is based on Euclidean geometry, from the principles collected in the 

Elements of Geometry and Optics (c. 300 BC). However, techniques to represent the 

physical world by means of linear perspective were used in Greece well before Euclid, 

at least the fifth-century BC, when thanks to Anaxagoras and Democritus it was used in 

the scenography of tragedies (Vitruvius Pollio. De architeetura libri decem, 30-15 BC). 

They established mathematically how to trace lines on a plane so that they converge 

towards a vanishing point and coincide with the lines of the real scene perceived by the 

viewer (who was supposed to emanate rays from the eyes towards objects) [see Annex 

I]. The illusion generated by this method was widely explored thereafter by the masters 

of European art, particularly during the Renaissance and Baroque periods. Furthermore, 

linear perspective and scale drawing enabled the invention and improvement of complex 

mechanical devices, and further advances in modern technology like the design of 

suction pumps or spaceships (10). 
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Linear perspective drawing to scale was devised to help solve the flourishing feeling of 

late Middle Ages that traditional painting styles, like Byzantine, no longer inspired. 

Naturalism was a theological requirement that demanded new technical solutions. The 

Church of Rome and religious faith were suffering a big crisis, with the decline of the 

papacy (11). There was a need to get Christ and other holy elements closer to the people 

as a way of restoring faith and Church’s authority. The newly arrived science of 

perspectiva (what we now call ‘optics’) provided the means to use art for this purpose. It 

was recovered from Ancient Greece through Arabic translations, after the conquest of 

Moorish Spain and Sicily by Western Christians (10). The new science was related to 

Euclidean geometry and reactivated the interest in studying how rays of light refract, 

reflect and enter the eye. By then, the Greek emission theory was already discarded by 

Alhazen (965-1040) in his Book of Optics (12).  

It was around 1425 when the Italian artisan Filippo de Ser Brunelleschi (1377-1446), with 

the help of a mirror, created the first painting constructed following geometric projection 

laws, what we now refer to as artistic ‘linear perspective’. The technique became very 

popular and in 1435 Leon Battista Alberti (1404-1472) wrote the first text connecting art 

and optical science. Alberti codified Brunelleschi’s method in simple sequential steps 

and his treatise was key for the proliferation of the new art-science throughout Europe 

(10). The late work by Piero della Francesca (1415-1492) put medieval mathematical 

knowledge in the service of the Renaissance style of art in his De prospetiva pingendi 

and other works (13). 

In summary, linear perspective provided a method required by the social mentality of the 

Renaissance. In the words of Alberti, this method’s ‘strict adherence to such an absolute 

law of nature as Euclid’s geometry must signify not just divine order but also human 

moral order (…) [providing] ethical guidance to noble human behaviour’ (10). 

Reverse perspective, its origins and Florensky’s view 

What is reverse perspective? Why subverting the rules of linear perspective? To what 

context and mentality it may respond? These were some of the questions addressed by 

Florensky. He called illusionism to the mere replication of the physical world by linear 

perspective. He considered it as a poor form of art, insufficient to satisfy our perception. 

For Florensky, illusionism started to breakdown since the fourth century AD, when artists 

rejected implicit rules of perspective ignoring proportional relationships between objects 

or among their parts. This tendency increased until the early Renaissance (3). In fact, 

the distortion of proportions characterized by the divergence of the parallel lines of the 

object towards the projection plane is noticeable in works from sixth to eleventh 
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centuries, and apparent in the arbitrariness and conventions of Byzantine art (14) [see 

Annex I]. This lead to the coining of the concept of Byzantine perspective, also called 

reverse perspective or inverse perspective. At Florensky’s time, this method was viewed 

as a history of a decline and regression, since the taste of the second half of the 

nineteenth century was deeply influenced by Kantian Aesthetics and in tune with 

scientific rigour and the spatial unity of Euclidean space (3). 

Florensky questioned the opinions of Western art historians and the bourgeois taste of 

the time. There was a big philosophical debate behind the significance of these 

representation systems, and he claimed that ‘both the word and the concept “reality” are 

too weighty for proponents of this or that world view to be indifferent to, whether [reality] 

remains theirs or passes to the adversary. A good deal of thought is required before 

making such a concession’. Besides this epistemological declarations, Florensky applied 

the same approach to the aesthetic concept of naturalness, typically sized on by 

proponents of the Renaissance view of life. He pointed that ‘one must demonstrate reality 

and naturalness by actions, not declare one's naked pretensions to them’ (3). These 

declarations reflect well Florensky’s aesthetic and philosophical opinions, and denote his 

reflexive attitude towards reality. Here, he already seemed to suggest that our vision 

does not perceive the world with the laws of physics. Besides, this also allows to glimpse 

his convincement of the mystical Slavic superiority over the materialistic Western 

conception, governed by strict schemes. This is a fundamental trait of his whole analysis. 

However, the spirituality of Florensky clearly contrasts with the rigorous mathematic 

analysis he performed to argue his thoughts. 

Arguing the deliberate choice of reverse perspective 

To argue the ‘legitimacy’ of the use of reverse perspective in art, in front of that of linear 

perspective, Florensky took advantage of his mathematical knowledge to demand 

whether ‘is it possible to make a four-dimensional (…) on a bi-dimensional surface? Does 

the latter have enough points to correspond to the points of the former or, in mathematical 

terms, can the power of a three-dimensional image and that of a bi-dimensional image 

be comparable? The answer that immediately comes to mind is “Of course not.”’ (3). 

Florensky’s concludes that the only way to represent a three-dimensional object on a 

plane surface is by destroying the form of the thing represented, ignoring its internally 

defined structure. The content of space is transmitted, but not its organisation. He 

claimed that there can be no passage from reality to a picture, in the sense of 

resemblances. It is possible to establish a one-to-one correspondence only for the 

majority of points of the form and the representation, but certain ruptures and 
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infringements are inevitable, especially when the object has a different curvature than 

the surface used to represent it. In these cases, it is assumed that some object’s 

geometrical properties are sacrificed for the sake of communication of others. We just 

have to think of a map: ‘it represents to the extent that through it and by means of it we 

turn in spirit to the actual thing being depicted, [...] detains us in itself as in some pseudo-

reality, in a likeness of reality’ (3). This is precisely what artists do. They lead us to 

perceive a certain object or environment with enough likeliness despite many of its 

properties have been sacrificed by the process of representing it on a plane. Thus, using 

one or the other method to project reality on a canvas will lead, in any case, to a loss of 

properties, so this is simply a decision apt to the artist. None of these methods is ‘more 

real’, properly speaking. 

However, Florensky defended that the use of reverse perspective is a firm decision to 

depict reality in a way consistent with the spirit and the ‘understanding of life’ of Medieval 

age. He valued the transcendental intentionality behind the Byzantine art and Russian 

icons and claimed that what others attributed to immaturity in style and isolated from the 

geometrical principles, was in fact a deliberate and conscious decision to apply reverse 

perspective. To support his position, Florensky resorted to the persistency in which 

authors systematically transgressed linear perspective, something that for him indicated 

not a mistake, but a conscious painting method. Florensky claimed that Byzantine and 

icon artists knew well the principles of linear perspective, however, they deliberately 

followed an alternative system. To sustain this idea, Florensky collected traits of reverse 

perspective not only from Byzantine art and Russian icons, but also in Chinese, 

Babylonian and Egyptian works. Florensky argued that those cultures were known to 

own the knowledge of the geometry required for perspectival representation, but that 

they rejected it for their art works, on purpose (3). 

The reiterated use of multiple points of view depicted all in a single image, what Florensky 

also called polycentredness, is not only shared among many cultures’ paintings, but also 

in children’s drawing, which for Florensky indicated a rather intrinsic principle to perceive 

the world. In view of the above discussion on the contrast of reverse perspective-based 

art with conventional geometrical perspective, the question posed by Florensky was the 

following: if linear perspective was the ‘natural’ way to depict the world as we see it, why 

these evident and ‘absurd illiteracies’ do not strongly disturb us, and instead become 

even pleasant? According to Florensky, when comparing different icons the viewer 

perceives an artistic superiority in those that most transgress the laws of perspective, the 

others emanating a lack of soul and interest (3), and that, for him, had to appeal to our 

sensory mechanisms, further discussed in this review. 
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Other pictorial techniques present in icons 

Besides reverse perspective assessment, Florensky carried out a detailed analysis of 

the ‘tricks’ used by Eastern artists that also help to remark their deliberate perspectival 

transgression. One is the use of shadows transgressing natural illumination. Dark 

regions are distributed in a distinctive way that ‘singles out the icon’s lack of 

correspondence to a representation demanded by naturalistic painting’. The light source 

does not project a definite focus, rather contradictory in different parts of the icon, as it 

can be appreciated in pictures such as the Christ Pantocrator of the sixteenth century 

found in the State Museum of the Lavra of Sergiev Posad (Fig.6 Annex II). Florensky 

argued that artists depicted shadows like this to ‘convey a maximum of artistic 

expressivity’ (3). Interestingly, although they cannot be considered naturalistic, these 

seemingly contradictory use of light and shadows does not disturb our visual perception 

[see Neuroaesthetics section].  

A second technique widely used in icons is colour emphasis, which is often placed on 

the ‘incongruent’ additional planes, generating contrast against the frontal parts. This is 

visible for instance in the additional planes of the buildings, painted in bright colours that 

differ from the planes of the facades. And also in the Gospel’s edges, usually painted 

cinnabar, which makes them the brightest spot on the icon. These changes in colours, 

in this case, try to emphasize the fact that these planes are supplementary and go 

against linear perspective (3). However, this colour contrast is applicable to other art 

movements and appeals to some interesting properties of visual perception as will be 

further discussed [see Neuroaesthetics section]. As it does the third element analysed 

by Florensky, the use of razdelki, or lines traced with metallic paints on the folds or 

creases in vestments. They do not correspond to any real physical feature but draw 

attention and direct the movement of the eye as it contemplates the icon. Fourth, 

regarding other lines, it is worth realizing that icons use always a high definition of the 

contour. They always emphasize the edges of the figures and outline the design, 

although these lines are not a visible entity in the real world (3). This deliberate remark 

has also been exploited by many other artists along history of painting and is also typical 

of children’s drawing.  

The neural substrate of reverse perspective: the physiological 
space 

The above were some crucial features spotted by Florensky that suggested him that 

these artists consciously violated the principles of linear perspective in order to generate 

a specific reaction on the viewer. His idea was that the aim of art was not the copy of 
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reality, but to awake the viewer’s ‘inner life’. Thus, the constraints of linear perspective 

to represent the surface of reality are refused in icons because of profound convictions 

that arise from the ‘loftier demands of pure art’ to depict the essence of reality, and not 

an illusion of it (3). Florensky touches here the Kantian discussion on the limits of 

knowledge and puts art in the path to reach the essence of reality. Behind this discussion 

there was also Florensky’s commitment to approach the ‘divine reality’ to the people. 

Aesthetics provided a way to knowledge of a transcendental realm [see Annex III for a 

further philosophical discussion]. 

But besides the religious significance underlying Byzantine art, icons, Egyptian paintings 

and other cultures using reverse perspective, extreme exaggeration of scene’s features 

is one major principle in art, used for instance by Cubism, a movement contemporary to 

Florensky’s essay that was far away from religious spirituality. Therefore, behind the 

aims and significance, it is likely that these artistic gesture is touching some fundamental, 

universal, principle of perception. And this is one of the central ideas I will explore in the 

present work: how Florensky’s analysis of reverse perspective is actually an insight into 

the principles of visual perception. 

Florensky suggested that reverse perspective emerges from the ‘human experience of 

the world’, the one that is inherent in the spontaneous relationship to the environment 

that children have. Indeed, he put forward the idea that people submit to the schema of 

linear perspective only after being taught and indoctrinated to do so. As he saw it, the 

exhaustive study of perspective performed along centuries is indicative that such system 

is not inherent to human psychophysiology, but is the fruit of education according to the 

view of the world of the New Age of the Humanism and Renaissance (3). Besides, the 

attempts to depict reality with a linear perspectival method is just a way to refuge in 

technical drawing and mathematical principles. Those ‘artists’ using it avoid the fact that 

‘[the mind] becomes lost in the abyss of its own freedom’ when trying to choose which 

aspects should use for communicating the spatial realm, given its organisational 

complexity and diversity (3). Florensky purposed that perspectival ‘mistakes’ might also 

be considered the artist’s strength, ‘the strength of his authentic perception, breaking the 

fetters of social pressure’ (3). The artist choices regarding the unlimited field of 

possibilities in painting depends on the freedom to set up a correspondence between the 

points on the surfaces of things and the points on the canvas, and that appeals to the 

creative intellect and inner needs of the artist. But regarding this ‘authentic perception’ 

Florensky pointed here to a fundamental question in neuroscience, that is, which are the 

brain’s intrinsic rules of perception?  
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Florensky’s suggestion, in today’s words, would be that artists try to suit the spectator’s 

eye, ‘the beholder’s share’ in Ernst Gombrich’s words (1) (15). And along this line, and 

with a profound ‘scientific mind’, Florensky took his argument a step further. If artists 

need to fit our ‘natural’ way of perceiving the real world, and not the real world, it follows 

that naturalistic, ‘illusionistic’ artists, also need to violate strict rules of perspective to 

reach the soul of the viewer. Artists who broadly speaking respect the laws of linear 

perspective also need to depart from physics to succeed in what Florensky coined as 

the ‘physiological space’, the one that we perceive by our senses that goes beyond the 

physic laws. 

During the Classical and Renaissance age, linear perspective became a canonical 

scheme to depict the world in plastic arts. However, by the early sixteenth century, when 

Alberti’s perspective method was accepted almost everywhere in Western Europe, 

Italian painters began to feel its rigidity (10). Geometrical laws and linear perspective 

were not enough to deceive brain’s perception and give a three-dimensional perception 

out of a flat surface, or at least not enough to lead the viewer to what the artist considers 

important. Florensky hinted that these laws can (if not ought to) be transgressed in order 

to lead the spectator to the focus and the atmosphere that the artist aims to show 

maintaining its illusionistic character. Along this programme, Florensky analysed several 

renowned Renaissance and Baroque masterpieces to provide us with clues of how 

artists solved this problem. And he showed that there were deviations from perspective 

that aimed at deceiving our visual system in an optimal way.  

Florensky also examined some prominent manuals on perspective, such as Rynin’s 

Perspektiva and Schreiber’s Lehrbuch der Perspective, and found that they give advice 

on how and when to subvert perspectival unity without making it too obvious (3). Hence, 

he discussed that even theoreticians that prescribed the laws and requirements of 

perspective made crude ‘mistakes’ and ‘blunders’, as mentioned above. Those, in fact, 

made their works so powerful, as they reached ‘a compromise between essentially 

decorative goals [proper to] illusionistic painting, and synthetic goals, [the aims of] pure 

painting’. Otherwise, the deception of their works would succeed only when the spectator 

was completely immobile in a defined position in the room, which is impossible to achieve 

(3). 

In summary, Florensky envisaged that regardless of the intentions and message behind 

the work of art, whether religious or not, transgression of linear perspective is a recurrent 

tool, even in the works of those artist considered the maximal exponents of this method, 

as will be discussed below. Artists play with our visual perception to generate certain 
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reactions, to fit the physiological space, and this is the ultimate aim of the use of reverse 

perspective.  

 TRICKING LINEAR PERSPECTIVE  

Florensky’s analysis of the ‘tricks’ to create visual illusions 

As mentioned above, Florensky performed a meticulous technical analysis of the 

paintings of those considered the inventors of Renaissance art and of the scientific 

foundations of linear perspective itself. He dissected the works of Giotto di Bondone 

(1267-1337) as the predecessor of Renaissance painting, Leonardo da Vinci (1452-

1519), Leon Battista Alberti (1404-1472. De Pictura, 1446) and Piero della Francesca 

(1416-1492. De prospeetiva pingendi, ~1474), among others. Florensky showed that 

these highly valued artists did actually break their own rules. Below, I examine some of 

those works (Annex II contains the pictures selected). 

One example was the transgression of the unity of the representation that requires linear 

perspective: the depiction of a single viewpoint, with a single horizon and coherent scale 

[see Annex I]. Florensky examined this point in Leonardo’s Last Supper (Fig.7), where 

the artist tried to expand room’s space and approach the figure of Christ to the viewer’s 

perception. To do so, Leonardo used physical laws. However, what makes this painting 

special is the violation of the unity of scale: if we measure the room, it results to be too 

small for the people it contains. The transgression is imperceptible but powerful enough 

to magnify the characters and the significance of the event (3). 

Something similar occurs in Raffaello Sanzio’s School of Athens (Fig.8). Here, the size 

of the pillars reveal that the splendid building of the Academy would have been quite 

small if it was actually built to scale. Further, the artist used two different viewpoints, with 

their corresponding two horizons and vanishing points, one to project the lines of the 

ceiling and another for characters represented in the scene. This avoided that the 

characters standing in the foreground covered the ones positioned further back, and also 

allows the viewer to appreciate the magnificent building. To conceal this inconsistency, 

Raffaello masked the lines of the floor that converge on the horizon by adding characters 

at the back of the painting. Something similar occurs in the complex work of Marriage at 

Cana by Paolo Veronese (Fig.14), which has up to seven different viewpoints and five 

horizon lines (16).  

Raffaello used this trick of viewpoints and horizons in other paintings like The Vision of 

Ezekiel (Fig.9), that shows several viewpoints and several horizon lines in a way of 

balancing perspectival and non-perspectival representation. In Florensky’s view, a 
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balance between two worlds, a divine and an earthly ones. As a ‘negative control’, 

Florensky compared Raffaello’s work with Tintoretto’s painting The Apostle Mark 

Liberating a Slave from a Martyr’s Death (Fig.10). Here, St Mark’s apparition is presented 

in the same space as the rest of people in a fully naturalistic way that respects the 

perspectival unity. For Florensky, the work fails to bring us the effect of a miracle: ‘the 

heavenly vision seems to be a bodily mass that might fall at any minute onto the heads 

of those witnessing the miracle […] the heavenly vision did in fact turn out to be nothing 

more than a wax cast on a hanger, like a Christmas-tree cherubim. This is the kind of 

artistic failure that occurs when heterogeneous spaces are merged together’ (3). 

The simultaneous use of two spaces by Raffaello, is also a hallmark of the works of El 

Greco, where miraculous occurrences are a recurrent thematic and where it is easy to 

recognize the presence of at least two different spaces, one for the spiritual and the 

physical reality. But not only mystical subjects require the violation of perspective, 

according to Florensky. It is also detectable in works like Rubens’ Flemish Landscape 

(Fig.11), which combines linear perspective in the centre and reverse perspective in the 

sides generating two powerful visual vortices. 

Michelangelo Buonarotti’s Last Judgement (Fig.12) is a good example of another type of 

trick to escape from strict optics: playing with scale. In perspectival shortening, the higher 

up on the picture a figure is, the further away from the viewer is supposed to be and, 

therefore, the smaller should become [see Annex V]. However, in the Last Judgment the 

size of the characters increases as they appear further up and away from the spectator. 

This is an example of the use of reverse perspective where, according to Florensky, ‘[the 

spiritual space] repels us […] is transcendental to us, who think according to Kant and 

Euclid’ (3). Here, Florensky claimed that the artist succeeds in representing this reality 

beyond our sensorial space. This is an interesting point, as it reflects what seems a 

contradiction in Florensky’s point of view, but it actually is his own reinforcement: he 

considers that reverse perspective can transmit or approach to us the ‘divine reality’, the 

one beyond the physical space that our senses cannot afford, but what he is actually 

pointing is that the only reason why we cannot afford it is because we have been taught 

to perceive the world in a Kantian-Euclidean way. He seems to suggest that returning to 

the basis (we would say the biology of vision) would enable us to perceive the essence 

of reality. 

Somehow similarly, in Albrecht Dürer’s The Four Apostles (Fig.13), the heads of the two 

figures in the background are bigger that those in the front. In the case of Dürer this is 

particularly striking, because this intuitive application of reverse perspective looks as a 



Júlia Díaz Calvete (182217) Treball de Fi de Grau Biologia Humana, UPF, 2019 

16 
 

flagrant contradiction with his efforts to develop ingenious mechanical devices to reach 

the most accurate geometrical projection.  

To sum up the previous sections, it is clear that for Florensky optical transgressions and 

the absence of perspectival unity is a recurrent trait in almost every work of great artists, 

for whom the lack of perspective ‘is valued not as the pathology, but as the physiology 

of visual art’ (3). It provides these works with the essence to be perceived as magnificent 

through our vision. For Florensky perspective is governed by rules that form a fictional 

picture of the world which ‘one is required to see but, in spite of all training, the human 

eye doesn’t see at all’ (3). The task of the artist is to ‘convey a kind of spatial wholeness, 

a specific, self-contained world that is not mechanical, but is contained within the 

confines of the frame by internal forces […], to reorganize the sliver of space he has 

selected […], to abrogate perspectival relationships […] that essentially contradict the 

practice of painting’ (3). This reference to the ‘physiology of visual art’ that Florensky 

mentioned, together with his sharp intuition about our perception, anticipated by some 

decades Gombrich’s approach to art and perception. It can be considered an intuition of 

what we now call ‘neuroaesthetics’, the scientific study of the neural bases for the 

contemplation and creation of a work of art (3). 

NEUROAESTHETICS 
In the following, I will explore the biological foundations of Florensky’s observations. The 

aim is to evidence the interest of his intuitions and the power and validity of his ideas on 

art and perception [see Annex IV regarding philosophy and neurosciences]. 

The links between art and the brain 

Art is and has always been a source of knowledge and an emotional switch, awaking 

feelings and impressions in a way that seems unexplainable. But it actually is. The British 

neurobiologist Semir Zeki who specialised in studying the primate visual brain, claims 

that the importance of art along history cannot be clarified avoiding a reference to the 

brain (18). The brain is like a ‘final common pathway’ through which all art is created, 

executed and appreciated. Current advances in neurosciences have fostered the study 

of the neural basis of art beyond psychological explanations. The neuroscience of art 

helps to understand its central position in our lives and, in turn, opens a window to better 

understand the functioning of the brain. 

For Zeki, one important feature shared by both art and the brain is that they both are 

used to acquire knowledge. Closely related to this is the capacity of abstraction. An 

efficient knowledge-acquiring system as the brain must face constant changes in the 
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environment but still be able to emphasize the general at the expense of the particular. 

And so do artists. Brain abstractive processes give rise to brain-formed concepts and 

ideals that, when are translated onto a canvas, constitute art (18).  

To sum up, both our brain and art enable us to learn about regularities in the environment 

avoiding unnecessary information. This abstractive system within the brain is ultimately 

necessary for our survival, and is co-opted by art. In this way, artworks can help us to 

understand how does our visual system work. This was perhaps one major intuition in 

Florensky’s work. Instead of asking what an artwork tells us about art, to ask what an 

artwork tells us about us.  

Artists as neuroscientists 

In 2005, almost one century after Florensky’s Reverse Perspective, Patrick Cavanagh, 

from Harvard University, published a Nature paper entitled ‘The artist as a neuroscientist’ 

(19). Cavanagh’s thesis is that ‘artists licence taps into the simplified physics used by 

our brain’ to handle the world. He suggests that artists act as intuitive neuroscientists 

that try to discover the shortcuts and tricks the brain uses to make sense of surfaces and 

lights occurring in the outside world. For him, ‘discrepancies between the real world and 

the world depicted by artists reveal as much about the brain within us as the artist reveals 

about the world around us’. 

Cavanagh shows how artists need to ignore the rules that apply in the physical world in 

order to reach an intended effect, message or style. He examined the use of shadows 

and darkness, the effectiveness of line drawing, occlusion and other monocular cues for 

space perception to show these deviations, some of them already approached by 

Florensky. Cavanagh’s point is that our perception does not match physics because ‘our 

ability to interpret representations that are less than 3D indicates that we do not 

experience the visual world as truly 3D, and this has allowed flat pictures (and movies) 

to dominate our visual environment as an economical and convenient substitute for 3D 

representations’ (19). Artist’s deviations from ‘good physics’ are actually discoveries of 

brain rules rather than ‘mistakes’. 

This concept of ‘internal physics’ suggested by Cavanagh, along with this analysis of the 

significance of ‘artist’s mistakes’ are strongly reminiscent of Florensky’s physiological 

space’ discussed above. Actually, although Cavanagh was probably unaware of 

Florensky’s work, many of the ideas and examples overlap well with those in the Reverse 

Perspective. And, moreover, Cavanagh, like Florensky, goes further into the ‘natural’ 

character of this ability to interpret flat representations that for him ‘is found in all cultures, 

infants, and in other species so it cannot result from learning a convention of 
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representation’, very much paraphrasing Florensky’s views on reverse perspective when 

he wrote his essays. 

Paintings and drawings are a 40,000-year record of ‘informal’ experiments in visual 

neuroscience. Thousands of years of trial and error that have revealed effective 

techniques that bend the laws of physics without penalty (19). Artists try to understand 

human vision by constructing a personal language with its own grammar that fits our 

perception. Neuroscientists take the opposite way to find out the rules, the internal 

grammar that enables the brain to reconstruct ‘a subjective reality’ from the visual world 

that surrounds us (20).  

Primates have around thirty areas of the brain concerned with vision, and they are very 

specialized. The artist’s task is going into these areas and play with them. Artists titillate 

these visual areas more optimally than the real world (21). Actually, the fact that some 

works of art are considered great or magnificent is probably because they impact on 

specific mechanisms of perception (22). Therefore, despite the diversity of styles in art 

there may be some underlying common principles, like a universal grammar, that holds 

and allows art to occur (21). Neuroscientists have exploited artists’ exploration of the 

visual brain in order to study the neural basis of aesthetic experience (18). 

But then, how does visual perception work? And how it influences artworks? (To get a 

short review on visual system functioning, see Annex V).  

Our viewpoint is constantly changing to construct a plausible 
image: Florensky and polycentredness 

One relevant fact about our vision is motion. Florensky argued that ‘to see and examine 

an object [...] it is essential progressively to translate its depiction on the retina in 

separate sections to the retina’s sensible macula. This means that the visual image [...] 

is constructed, pieced together from fragments [...] perceived more or less from its own 

viewpoint, [...] shaped in succession’. He thought that the observation exercise of 

examining objects is done by any artist, and even when they try to stay completely 

immobile, their eyes, head and torso are at least slightly moving, proportioning different 

viewpoints (3). Indeed, our visual attention is constantly moving and fixating (23), 

especially concentrating on key regions that generally have high local contrast (24).  

Since we have high acuity for only the small region of the visual field occupied by the 

fovea, in the centre of the retina, in order to generate the perception of high resolution 

we must constantly shift our eyes maintaining in visual memory a series of retinal 

snapshots (20). In fact, center-surround ganglion cells make us sensitive to 
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discontinuities in space [see Annex V and below], but they are insensitive to elements 

that remain static over time, so we must compensate it by constant eye motion to ‘refresh’ 

the image. Otherwise, the edges of our visual field get blurred and faded (22). 

From these movements, we obtain proprioceptive information from the muscles of the 

eyes that constitutes a cue of depth (25) (26), as well as the motion parallax, which 

requires the movement of the viewer’s head. Then, the constant motion of our two eyes 

and head makes impossible the maintenance of one-point perspective. But not only that: 

also the objects and elements of the environment move, as the world is alive, not static. 

And moreover, our vision itself contains already two slightly different points of view, one 

per eye, which brings the depth cue of stereopsis (20).  

Thus, natural visual images take shape in our consciousness synthetically, constructed 

and enriched by the many viewpoints perceived, which are therefore of polycentric 

perspective. But none of the above depth cues are available to the artists in a flat static 

image. This is one problem that the reverse perspective approach tries to solve since it 

tries mimicking the constantly moving binocular vision. Linear perspective cannot 

account for it because it is compelled to simplify the act of seeing as motionless and 

performed by a single fixed eye. (3). According to Florensky, using reverse perspective 

the artist attempts to examine the object he depicts from several views, enriching his 

conception of it with new aspects and representing various of them in a single plane, as 

we constantly do in our mind summarizing the multiple instant impressions of moving 

objects (3), as well as combining them with memories (3). Here resides its ‘superiority’ 

over linear perspective. The lack of a coherent single-point perspective is not perceived 

as annoying because, according to that, it perfectly fits the way we see the world. It fits 

our ‘internal physics’ (19). This explains why polycentredness, the term used by 

Florensky to refer to the use of multiple points of view in a single picture, is a recurrent 

tool of artists all over the history, regardless of whether it is a conscious or unconscious 

aesthetic trope.  

The visual system does not capture a three-dimensional world, but 
rather constructs it: Florensky and the three-D space 

The visual system receives on the retina a two-dimensional projection of the scene, with 

luminance and chromatic contrasts. Then, this information is translated into nerve 

impulses that arrive to the brain, where we experience a three-dimensional experience. 

The main mechanism that facilitates the 3D reconstruction is binocularity. Binocular 

disparity neurons are able to value the different viewpoint of each eye and compute depth 

measures. However, this binocularity is useless for artists since they create on a flat 
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surface that is projected equally onto both eyes. They must use other mechanisms used 

by the brain, the so called monocular cues (27) [see Annex V]. 

Our tolerance of flat images or multiple points of view in a single painting suggests that 

depth cues are processed locally, so perspective cues do not have to be consistent 

across the entire image, as it occurs both in icons, or Renaissance works. This 

plausibility of impossible figures in art is congruent with observations from psychophysics 

and neurophysiology that ‘figure-ground segregation, depth ordering, and surface 

stratification are processed at early stages in the visual system, where receptive fields 

are small and processing is necessarily local’ (20). When looking at a perspectival image, 

part of our brain falls into it by monocular cues of depth, but this results incongruent to 

the stereo system, which perceives that it is actually flat (22). However, we tolerate this 

fact and even polycentredness on a painting because we compute depth in a local 

manner.  

The visual system ignores irrelevant information: Florensky and the 
use of shadows, lines and symbols 

As mentioned above, the brain abstracts data. The principle of isolation is that by which 

the brain extracts the essential information about a figure. We have a considerable 

number of neurons in the brain working on visual perception, but we can focus only in 

one thing in each moment. This leads to one key tool used by artists: they select the 

critical information and key evocative shapes, and isolate a single cue to optimally excite 

cortical visual areas. This saves a lot of labour to the brain, as it does not have to pay 

attention to irrelevant distractions such as texture, colour… but catches the essence of 

the figure represented. Less is more in art (21).  

As Cavanagh singled out, one example about how our visual brain simplifies information 

is the way the brain recognizes shadows: he claimed that we use only a small subset of 

the physical criteria that constrain real shadows (19). Our brain’s ‘internal physics’ only 

care about their darkness and desaturation compared to the immediate surrounding, and 

not about if their shapes are relatively illogical (20). This is noticeable in many paintings 

along history. Florensky already pointed to the lack of coherence in the source of light in 

icons and Renaissance paintings (3). Something similar occurs with transparency and 

reflections, where the rules that govern vision differ from the ones of the physical world. 

In a simplistic way, information that is not relevant for survival is simply ignored.  

The principle of isolation is also linked with the application of line drawings, which is so 

common in art and strongly accentuated in Russian icons. Lines do not exist outlining 

objects in the real world, but they trace out the key contours that characterize shape and 
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enable to identify the essential structure of an object as an interpretation of the brightness 

discontinuities in an image (19). It has to do with the way our brain processes visual 

information, coming from the most fundamental stage. The ‘bottom-up’ processing [see 

Annex V] is characterized by the center-surround antagonism of retinal ganglion cells. 

When a sensory neuron is excited on the center of its receptive field, it inhibits its 

neighbours, and vice versa. Context-dependent computation of luminance improves the 

ability to discriminate objects from the background and to extract their contours, as the 

brain receives an exaggerated input of the edges in the scene and from their coordinates 

reconstructs an abstract idea of the objects (1) (22). Therefore, line drawings are 

informative enough to recall us the object they represent. 

Furthermore, like with the shadows discussed above, our visual system does not feel 

annoyed when looking at disruptions of perspectival unity, the coexistence of more than 

one horizon or the incongruences in the size of elements. Our brain simply discards and 

ignores this ‘incoherent’ information that has no biological/adaptive meaning. We simply 

perceive the important treats of what we are looking at that will help us to understand the 

elements of our environment. 

The visual system likes extreme features: Florensky and peak shift 

Despite this principle of isolation, which leads to simplifications, Florensky (3) and, one 

hundred years later, the neuroscientist Ramachandran (21) share the conception that 

the purpose of art is hyperbole, exaggeration. It is to deliberately distort the image to 

produce effects on the viewer’s brain, and not simply copying the surface and getting a 

realistic picture. But this distortion must be cleverly performed to give rise to an authentic 

work of art, taking advantage of the principle of peak shift. This is the fact that 

exaggerating the features that stand out of the average recalls the limbic system, which 

pleases us, and facilitates that we perceive the essence of the figure depicted easily. 

Clear examples of extreme features are caricatures (21). But also the coexistence of 

simultaneous planes in icons, enabling to the viewer the perception of multiple 

characteristics and sides at the same time.  

How do these exaggerations work? In the visual infratemporal cortex there are groups 

of neuronal cells tuned to specific features of the environment. They behave as ‘category 

cells’ responding to objects. For example, in the ‘face area’, cells respond to the abstract 

form of a face, invariant to texture, colour or size, within a certain range. They respond 

holistically to faces and not to their isolated elements, however, they are selective to one 

or more variables of the face, for instance, inner eye distance, nose size, etc. 

Interestingly, these cells respond maximally to values of features that go beyond the 
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‘natural’ ones. This means that we have neurons that will provide their maximal response 

to extreme features, setting the basis for the exploratory nature of art in the boundaries 

of the real (22). 

The image of a ‘super-face’ may generate maximal responses and ‘please’ the brain as 

may do the recognition of a ‘super-building’ or a ‘super-book’ held by a ‘super-Christ’ in 

icons. This hyperactivation can be detected experimentally by neuroimaging and also by 

galvanic skin response, as the body tends to sweat when the visual areas of the brain 

are hyperactivated, for example in front of a Picasso (21). One can be tempted to suggest 

that performing an experiment like this with Russian iconography would produce similar 

results (even in their detractors).  

Here, again Florensky’s insight comes to join neuroscientific thinking. For Florensky, this 

magnified representation, which also provides notions of dynamism and motion, ‘gives 

the most profound cognition of reality. The painterly expression of such cognition is the 

artist’s natural goal’, to transmit the essence of the idea (3). He gets it ‘by taking from the 

various parts of the idea the brightest, the most expressive of its elements’ and, from 

them, providing a mosaic of its single most characteristic features (3). Surprisingly, he 

claimed with sharp intuition that this reproduction of ‘the pulsating idea’, done from the 

points selected by the artist, becomes ‘more intense and more cohesive than an image 

deriving from the thing itself’, as it condenses its purest states, and thus arouses in the 

viewer ‘vibrations [that] constitute the purpose of the work of art’ (3). 

To sum up, vision has evolved as a mechanism that economizes the information 

processing needed for scene and object identification. Therefore, the more exaggerated 

it is, the easier we will recognize it and the more exciting will be for our limbic system. 

That is what Cubism does by transcending the tyranny of viewpoint (21). And this is also 

what Florensky pointed about the power of icons and Byzantine art to represent the 

essence of the object (in the brain). 

The visual system focuses on regions of local contrast: Florensky 
and the use of discording colours 

The artistic process usually recalls the principle of saliency and contrast (21). As 

mentioned above, our eyes and visual system tend to target key regions of the scene 

that present high local contrast (24) not only in terms of brightness, but also in terms of 

orientation, motion, color... Hence, artists have developed techniques to direct our gaze, 

at the same time that their own unconscious machinery directs their gaze, which might 

influence which parts of the scene they portray or emphasize (20).  
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For instance, Leonards et al. (28) argued that Renaissance artists used gold because of 

the way it reflects the candlelight in the dark, which promotes shifts in eye fixation to 

symbolically important regions of the painting. Then, candle illumination introduces areas 

of local contrast not visible under daylight and therefore these regions attract our 

attention because they present low-level visual salience. This is also applicable to the 

use of metallic paints in specific parts of Byzantine works and also in the razdelki of 

Russian icons, as identified by Florensky (3). It is also present in the use of bright 

discording colours in the additional planes coexisting in icons, such as the lateral facades 

of buildings (3). They are obviously recalling our attention by appealing to one most basic 

mechanisms of our visual system.  

All in all, these neuroscientific approaches have enabled to shed light on the neurological 

mechanisms that govern our visual system and that explain the success of certain tools 

and techniques in art. These discoveries strengthen the intuitions that Pavel Florensky 

anticipated about the physiological space and how we perceive the world through our 

senses, in a way that does not correspond to the physical laws but rather arises from the 

requirements of survival [see Annex IV]. 

Concluding remarks 
Along this review, I analysed the work of Pavel Florensky on art and perception. 

Florensky shows an interesting coexistence between a mystical, religious Slavic soul, 

and a rigorous scientific mind that makes him rather unique and original. His social 

context, experiences, disparate interests and attitude towards life help to figure out what 

moved him to focus on the complex matter of perception in the frame of art. 

Florensky’s devotion for traditional Russian iconography, along with his ontological and 

epistemological positions, lead him to perform a detailed comparison of space 

representation in Russian and ‘Western’ classical painting. His motivation was probably 

ideological, to show the superiority of the Slavic view of the world over the Western one. 

However, the strength and rigour of his analysis led him to explore some fundamental 

principles of perception. He contrasted the so-called reverse perspective against linear, 

classical or geometric perspective to show the deviations from physics required by art. 

And he coined the term ‘physiological space’ to describe this internal three-dimensional 

space, which is based on a two-D projection of the world on our retina; the rules we use 

to represent space ‘in our minds’. These ideas are strikingly modern and aligned with our 

current understanding of the brain. 
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Florensky performed this analysis in a period in which the visual system was still poorly 

understood beyond the characteristics of the retina, although there was a good 

knowledge of optics and psychophysics. Florensky knew well the work of Ernst Mach 

and his notion of ‘reconstruction of reality’, the idea of perception relying on intrinsic 

principles of the mind. Besides, he relied on his own mathematical expertise to discuss 

the concept of representation and projection of a three-dimensional physical world onto 

a two-dimensional surface. With these tools and with the conflict between Slavic and 

Western worlds on the background, Florensky confronted the representation of the 

physical reality in Russian icons and Renaissance painting, the confrontation between 

reverse and linear perspective, respectively. Florensky showed that the use of reverse 

perspective was not a fortuitous, immature, depicting style but a deliberate choice. 

Further, he showed that even the theoreticians of line perspective resorted to reverse 

perspective and other distortions of linear space to successfully deceive the viewer and 

generate a more interesting view. Some of these ‘tricks’ are part of the traditional pictorial 

repertoire used by artists to attract the vision and arouse sensations on us.  

Florensky coined the term ‘physiological space’, to denote how we perceive the world 

with our senses in a way that differs to the laws of physics. In this way, he pioneered the 

view that artists’ task is to decipher the codes within our perception mechanisms to 

create a language that fits our visual system. This view was revived by ‘neuroaesthetics’, 

the area of neurosciences that studies the neural correlates of art perception. Florensky’s 

‘physiological space’, the ‘alternative internal physics’ in the words of Cavanagh, is now 

a central articulator in the neuroscience of perception (1) (20) (22) (29) (30). This goes 

along with the view that we construct a representation of the world by processing 

fragmented sensorial inputs so that the extracted information is biologically relevant for 

survival [see Annex IV]. Florensky suggested that these principles or processing rules 

are also translated into artworks and that recurrent artistic resources such as extreme 

features, polycentredness, shadow incongruences, line drawing, contrast and depth 

illusions have a neurophysiological background. These procedures exploit our natural 

way of looking at the world, the ‘physiological space’, in today’s words, the 

neurophysiological mechanisms of vision. 

It is striking to realize the sharp intuition of Florensky to connect principles of visual 

perception to art, and to develop the interesting concept of ‘physiological space’. He 

supports his ideas on vision and art on both psychological and physical grounds. On one 

side, through several examples Florensky correlates pictorial techniques with the 

psychological effects on the viewer, with their spiritual value. On the other, he uses maths 

to show the impossible representation of an object of n-dimensions into an n-1 space. 
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And this is exactly the problem of our brain in trying to decode the 2-D information that 

the retina obtains from the projection of a 3-D world. This is the ‘inverse optics problem’ 

addressed by Berkely, to which Florensky’s solution is this notion of ‘internal space’, a 

set of rules to provide meaning to the otherwise incomplete information (30)  

Although not the focus of the present work, Florensky’s philosophical and metaphysical 

views deserve a comment. They were interesting, complex and not always easy to follow 

[see Annex III]. His contempt towards Kantian thinking seemed rather a rejection of a 

rationalistic attitude, since he actually held similar basic ideas on the a priori nature of 

perception. Florensky’s distinction between the child’s spontaneous reverse perspective-

based representation and the learned adult representation seems to be very close to an 

extended conception of Kantian a priori conditions for knowledge. His spirituality 

contained the notion of transcendental essence, that he sometimes treats as part of a 

unified reality. He gives the impression that this spiritual reality is accessible through the 

senses, so its representation is ‘complete’ and not ‘illusionistic’ as in linear perspective. 

This was his contempt towards ‘naturalistic’ artists, their vain attempt to pretend the 

representation of reality. The latter, however, needs a rather more complex 

representation, more in agreement with our mind, and this is why art requires moving 

away from mere projections. So even naturalistic representations need using ‘tricks’ to 

arouse on the viewer the sensation a deeper reality. Florensky’s philosophical thoughts 

were clearly influenced by his religious commitment and his devotion for the Slavic 

spirituality. However, this did not blind him to perform a magnificent theoretical and 

mathematical analysis on perspective and perception that aimed, and succeeded, to 

synthesise religion, science and art into an original gaze towards the world. 
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ANNEX I: Principles of linear and reverse perspective 

Principles of linear perspective  
According to Jeremy M. Wolfe, ‘linear perspective is based on the rules that determine 

how lines in three-dimensional space are projected onto a two-dimensional image’ (27).  

The main feature of this system is based on geometric projection: those lines that are 

parallel to each other in the scene will appear to converge towards a vanishing point in 

the two-dimensional representation, except those that lie in a plane parallel to the one of 

the image, of the canvas. This gives the impression that these converging lines are 

running in depth (27).  

Linear perspective principles also involve the unity of the representation: the depiction of 

a single viewpoint, with a single horizon and coherent scale. In the case of two vanishing 

points, for example when the viewpoint looks towards the corner of a building, these 

points must be placed onto the same horizon line in order to be realistic. Besides, the 

size of the objects must be scaled depending on how far they are from the viewer (figures 

approximating to the vanishing point reduce their size). 

Although Renaissance artists first wrote down the rules of linear perspective, their bases 

were already known in the Ancient Greece where it was used in scenography works, in 

what Florensky referred to as ‘applied art’ (3). Before Euclid’s Optics introduced a 

mathematical theory of perspective, Anaxagoras and Democritus worked out geometric 

theories to describe how lines should be traced so that the image representing an object 

on the decoration would coincide with the one of the original object on the retina (in 

current terms) to deceive the spectator and enlarge the space of the stage (Vitruvius, De 

architectura libri decem). The Greek conception of vision was the emission of 

emanations or rays from the eye that return to it once they detect an object (31). The 

idea of the above philosophers was to define how lines might be traced so that the visual 

rays of the spectator corresponded with those of someone standing in front of the real 

scene (Vitruvius, De architectura libri decem). Hence, the goal of linear perspective was 

to create a visual illusion of depth. With this purpose, these artists did not only exploit 

the geometrical projection but also considered other conditions like the source of light, 

playing with what centuries later were called chiaroscuro techniques (3). 

Therefore, geometrical perspective is based on the application of the Ancients’ refined 

knowledge of mathematical sciences and elementary theorems of geometry, such as the 

Euclidean properties of similar triangles. They were used to calculate the apparent height 

of objects by the ratios calculated from the lengthening or shortening of the distance 

between the viewer and the object. Renaissance artists made great contributions in 
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technical aspects to the formalization of perspective, like ‘Alberti’s window’, an open 

frame gridded by perpendicular threads that should guide the artist to transfer the 

coordinate details of the scene in a similarly gridded picture (3).  

 

Fig. 1: Vanishing points in linear perspective. Source: The peacock’s tail. Essays on Mathematics and 

Culture (https://pavlopoulos.wordpress.com/2011/04/27/reverse-perspective-in-christian-iconography/) 

 

Fig. 2: Principles of linear perspective. Source: Principle Gallerie. Linear perspective 

(https://principlegallery.files.wordpress.com/2017/05/persp-collage.jpg) 

Principles of reverse perspective 
Reverse perspective, also called inverted perspective or Byzantine perspective, is a system 

of perspective drawing based on the use of polycentredness. In this method of 

representation, lines do not converge towards a single point in the horizon but diverge as if 

the object depicted was located between the viewer and the projection plane. The more 

obviously they diverge the more clearly the object they outline must be singled out (3). And 

to reach this divergence, a single picture has more than one vanishing points placed outside 

the painting’s surface, seemingly even in the plane where the viewer stands. This multiplicity 

of vanishing points, usually one per object, is a main feature of this system (32). 

Reverse perspective, then, consists of constructing the composition as if the artist looked at 

different parts of the bodies from different positions, but represented them at the same time 

as if each part had its own particular perspectival centre and horizon. This enables the viewer 

https://pavlopoulos.wordpress.com/2011/04/27/reverse-perspective-in-christian-iconography/
https://principlegallery.files.wordpress.com/2017/05/persp-collage.jpg
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to see parts and surfaces of the bodies depicted which aren’t shown simultaneously from 

that particular viewpoint, such as hidden sides of the Gospels held by the Saviour and the 

saints, whose lateral facial features are turned towards the viewer. Parallel lines that do not 

lie on the plane of the art work diverge from each other so that those parts of the objects that 

are farther away from the viewer are depicted larger than those close to the eye (3). These 

features are characteristic of Byzantine and Russian Orthodox icons, although they are also 

found in paintings of many pre-Renaissance cultures, in Cubism and other avant-gardes, like 

David Hockney’s artworks, and also in children’s drawings.  

Studies have pointed that the reverse perspective illusion may be useful to study the 

integration of linear perspective and motion parallax information, as it ‘entails the apparent 

motion of a stationary scene painted in relief and containing misleading depth cues’ (33). 

This might be what Florensky referred to when he argued that was the proper way to depict 

the world.  

 

Fig. 3: Vanishing points in reverse perspective. Source: The peacock’s tail. Essays on Mathematics and 

Culture (https://pavlopoulos.wordpress.com/2011/04/27/reverse-perspective-in-christian-iconography/)

 

 Fig. 4. Polycentredness. Source: Atelier Saint André. Byzantine perspective (www.atelier-st-

andre.net/en/pages/aesthetics/byzantine_perspective.html)  

https://pavlopoulos.wordpress.com/2011/04/27/reverse-perspective-in-christian-iconography/
http://www.atelier-st-andre.net/en/pages/aesthetics/byzantine_perspective.html
http://www.atelier-st-andre.net/en/pages/aesthetics/byzantine_perspective.html
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ANNEX II: Selection of artworks analysed by Pavel 
Florensky in Reverse perspective (1920) 

 

 

 

 

Fig. 6. Christ the Pantocrator. XVI century. Gift 

of Tsar Ivan 1584. The Trinity Monastery of St. 

Alexander of Svir 

 

 

 

 

 

 

 

 

 

Fig. 7. Leonardo da Vinci, Last Supper, 1495-7, tempera on plaster,  

Refectory of the Convent of Santa Maria delle Grazzie, Milan. 
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Fig. 8. Raffaello Sanzio, School of Athens, 1509-10, fresco. Stanza della Segnatura, Vatican, Rome. 

 

 

 

 

 

 

 

Fig.9. Raffaello Sanzio, The Vision of Ezekiel, 

1518, oil on panel. Galleria Palatina, Palazzo 

Pitti, Florence. 
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Fig. 10. Jacopo Robusti (Tintoretto), The Miracle of St Mark (The Apostle Mark Liberating a Slave from a 

Martyr’s Death), 1547-8, oil on canvas. Galleria of the Accademia, Venice. 

 

 

Fig. 11. Peter Paul Rubens, Landscape. Returning from the Fields, 1632-4, oil on canvas. Galleria Palatina, 

Palazzo Piui, Florence. 
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Fig. 12. Michelangelo, Last Judgement, 1536-41, fresco. Sistine Chapel, Vatican, Rome. 
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Fig. 13. Albrecht Dürer, The Four Apostles, 

1526, oil on panel. Alte Pinakothek, Munich. 

 

 

 

 

 

 

 

 

Fig. 14. Paolo Veronese, Marriage at Cana, 1563, oil on canvas. Musée du Louvre, Paris. 
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ANNEX III: The philosophy behind Florensky’s 
discussion on sensory perception 
The concept of reality itself and our ability to know about it is a central philosophical problem 

of all times. Florensky’s conception of reality is complex to elucidate, as much as he was a 

complex and multifaceted figure. His theological formation combined with the one in physics 

and mathematics lead to a rather original ontological perspective. In Reverse Perspective he 

repeatedly refers to a deeper and divine reality, to the essence of the elements of the world. 

This seems to have its roots in Plato’s theory of Ideas, as he suggests a difference between 

the physical objects and the inner and transcendental truth within them. He points to a 

separation among the spiritual and the physical space when he analyses Renaissance and 

Baroque paintings, and claims that ‘the prerequisites for a realistic view of life are and always 

will as follows: there are realities, i.e., there are centres of being, something in the nature of 

concentrates of more intense being, that submit to their own laws, and each of which 

therefore has its own form. Therefore, nothing that exists can be seen as indifferent and 

passive material for fulfilling […] the schema of Euclidean-Kantian space. […] And, finally, 

space itself is not merely a uniform structureless place, not a simple graph, but is in itself a 

distinctive reality’ (3). 

Along Reverse Perspective Florensky seems to differ from Plato regarding epistemology. 

Florensky suggests that we can access this transcendental space with our senses if we reject 

the acquired Euclidean schemas. But his epistemological idealism is ambiguous, and it is not 

clear whether he considers that our senses allow us to reach this transcendental reality or 

only approach us. In any case, he seems to reject rationalism and is very critical of Kant’s 

position, showing his contempt when he conceives ‘only two experiences of the world – a 

human experience in a large sense and a scientific, i.e., “Kantian” experience’ (3). But in fact, 

both philosophers share a similar conception regarding the a priori conditions for knowledge 

they exposed. What Florensky rejects is the observer’s passivity that regarded in Kant’s ideas 

(3).  

Kant (1724-1804) got to synthesize early modern rationalism and empirism, and in his 

Critique of Pure Reason (1781-7) he highlighted some aspects about perception interesting 

to contrast with Florensky’s conceptions. In Kant’s words: ‘If I remove the thinking subject, 

the whole material world must at once vanish because it is nothing but a phenomenal 

appearance in the sensibility of ourselves as a subject, and a manner or species of 

representation […] we cannot have knowledge of objects as things on themselves, but only 

as they are subject of our sensitive intuition, that is, as phenomena’. Apparently, this clashes 

with Florensky’s idea of transcendental space, as for him this is something that exists 

regardless of the subject. But the subject’s sensory perception has a central position in the 

whole Reverse Perspective essay as the mean to reach or approach to this transcendental-
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spiritual space. However, there is another ambiguity regarding art: does reverse perspective 

in pictures allow us to perceive the essence of things and complete reality or only approach 

us to their spiritual facet? 

In his incessant reflexion on artistic perception, Florensky questioned ‘whether perspective 

exists in actual experience’ (3). In this line, being well aware of the fundamental 

epistemological discussion along history, he believes that the task of the artist is to actively 

catch the essence of the being and plasm it in a canvas, ‘the artist’s task is […] to depict what 

he really sees’, and not to perform an exercise on geometrics. And ‘what he sees, given the 

structure of the seeing organ, is not at all a Kantian world, and consequently he must depict 

something that in no way obeys the laws of Euclidean geometry’ (3). Florensky thinks that 

the ‘physiological space’, the one that we perceive by our senses, is neither homogeneous 

nor isotropic, as the Euclidean space. It is governed by other principles.  

For Florensky, linear perspective comes from premises that exclude crucial 

psychophysiological processes involved in vision: ‘the eye looks motionlessly and 

dispassionately’, while the fundamental condition of vision is the active reconstruction of 

reality of any living creature, accompanied by memories and recognition efforts (3). This 

notion of ‘reconstruction of reality’ according to internal principles has deep Kantian roots, 

and it was first proposed by Ernst Mach (1838-1916), an outstanding physicist who pioneered 

visual psychology. Florensky’s ideas were deeply influenced by the contributions of Mach in 

the fields of optics and vision, as he admired his studies on the relationship between our 

sensations and external stimuli. The Machian insight that experience requires an a priori, 

which is at least partially formed by experience (34) is now common in neurosciences.   

Florensky quotes Mach to say that children do not detect perspective in paintings as a depth 

representation, but as distorted objects and figures (35). He argued that all representations, 

whether perspectival or non-perspectival, are symbols of various aspects of an object, 

various levels of synthesis depending on world perceptions. Thus, perspective itself is not a 

property of things, but just a method of symbolic expression, a style, a language, a witness 

to reality, but only one of the countless ones possible. And moreover, he claimed that 

‘perspectival truthfulness, if it exists, […] is so not on the strength of its external resemblance, 

but by virtue of its deviation from resemblance’, which reaches its inner meaning in so far as 

it is symbolic (3), as discussed in the review.  

In conclusion, Florensky, like many philosophers, wondered about how we perceive the 

world, and thereby about how we can properly represent it in an art work. He defined a 

physiological space based on the way our senses enable us to understand, or at least make 

sense of the objects around us. However, several ambiguities are present in his philosophical 

discussion in Reverse Perspective, so a deeper insight in other works he wrote would be 

needed in order to clarify some of his thoughts and positions.  
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ANNEX IV: A step from philosophy to neurosciences 
The question of how we perceive the world through our senses has always been a central 

concern of ‘the philosophy of knowledge’. During the last century, there has been great 

progress in the understanding of the physiological mechanisms and principles underlying 

perception. This has prompted neuroscientists and philosophers to make efforts in trying to 

connect current neuroscience with the philosophical tradition. Their work has provided an 

evolutionary view of perception, stressed the biological constraints of human knowledge and 

explored the impact of brain principles on philosophy and the arts. 

As an example, three renowned neuroscientists like Eric Richard Kandel, António Damásio 

or Dale Purves, share a ‘representationalist’ conception of perception. The world is a mental 

construction created in the brain by sensory processing of the inputs that we receive, such 

as electromagnetic waves, pressure, chemical compounds dissolved in air or water… (1). 

Which can be taken as a scientific reformulation of Descartes quotes: ‘It must certainly be 

concluded regarding those things which, in external objects, we call by the names of light, 

color, odor, taste, sound, heat, cold, and of other tactile qualities, [...]; that we are not aware 

of their being anything other than various arrangements of the size, figure, and motions of 

the parts of these objects which make it possible for our nerves to move in various ways, and 

to excite in our soul all the various feelings which they produce there.’ (Principles of 

Philosophy 198, 164). 

This notion has a profound evolutionary root. In Purves words: ‘The central point is that 

because there is no biologically feasible way to solve this problem by mapping retinal image 

features onto real world properties, visual systems like ours circumvent it by generating 

perceptions and behaviours that depend on the frequency of occurrence of biologically 

determined stimuli that are tied to reproductive success’ (30). Vision is not a copy of the 

object outside us, but the product of changes in our own organism when it interacts with 

them; ‘a set of correspondences between physical characteristics of the object and modes 

of reaction of the organism’ (29). There are actually no ‘images’ in the brain, only neuronal 

activity. According to Purves, this perception is nothing more than an internal illusion that 

evolution has favored to promote reproductive success of the physical world: a process by 

which the brain determines the most likely arrangement of objects, even if the information we 

receive is incomplete (30). Quoting Livingstone: ‘Our brains have evolved to learn to be good 

at recognizing things that we are exposed to’ (22). 
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ANNEX V: Basis of vision neurophysiology 
Understanding the physiology of vision is a key step to get to know the impact that brain 

mechanisms have on the way we perceive art. In this box, I summarize some of the most 

fundamental processes that occur from the projection of an image in the retina until its neural 

reconstruction and interpretation. However, it is important to keep in mind three features of 

visual computations: they are simple (imply the excitation or inhibition of neurons), local (the 

impulse is transmitted between nearby neurons) and opponent (often, nearby neurons inhibit 

each other) (22). 

‘Bottom-up’ processing 
This is the elementary analysis and deconstruction of the visual scene into the activity of 

about one million retinal ganglion neurones, which project this information to the brain. 

Essential elements of this processing are the differences in distribution, intensity and 

chromatic sensitivity and connectivity between rods and cones. This results in the projection 

to the brain of more than twenty representations of the visual image that describe contrast, 

wavelength sensitivity, resolution, dynamic aspects, etc. of a particular image projected onto 

the retina.  

One crucial principle of organization in retinal ganglion cells is center-surround antagonism, 

by which when a sensory neuron is excited on the center of its receptive field, it inhibits its 

neighbours, and vice versa (1) (22). This gives rise to a context-dependent computation of 

luminance and improves the ability to discriminate objects from the background and to extract 

their contours. The brain receives from the retinal ganglion cells an exaggerated input of the 

edges in the scene, and from their coordinates reconstructs an abstract idea of the objects. 

This is one explanation for why we like line drawings (22).  

‘Top-down’ processing 
The inherent ambiguity of retinal images requires further mechanisms to generate a coherent 

reconstruction of the environment (30). Retinal Ganglion Cells project to the thalamus and 

then to the primary visual cortex (V1), in the occipital lobe. There, the point to point 

description of the visual world is reconstructed into lines, thanks to a modular recognition 

system of neurons that act as feature detectors. Cortical neurons extract specific properties 

or patterns, such as lines of a specific orientation, or position and orientation, angles, edges, 

etc. In sum, elementary aggregated features of the visual image [Hubel & Wiesel]. 

After the V1, visual activity flows into at least thirty cortical areas that process specific aspects 

of visual information. Two main paths or streams have been described regarding their 

functional specialization: the ‘What’ system (occipital-temporal-infratemporal cortex) and the 

‘Where’ system (dorsal, parietal cortex). The former is specialized in the processing of 
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contours, shapes, colours and objects, which includes a complex system for categorization 

of the environment by means of ‘object cells’ or ‘face cells’. The ‘Where’ stream is especially 

relevant for perspective interpretation because it processes motion and depth perception, 

spatial organization and figure/ground segregation. It is colour-blind, but responds to 

brightness differences.  

Note that the brain generates a three-dimensional experience of the visual world by capturing 

a two-dimensional projection in the retina. The solution is given by brain intrinsic mechanisms 

based on binocular and monocular cues of depth (22). They are based on data computed by 

the brain on the basis of experience, due to probabilistic inferences performed along the post-

natal development of the visual system: ‘perceptions reflect biological utility based on past 

experience rather than objective features of the environment’ because ‘the role of perceptual 

states is not to reveal the physical world, but to promote useful behaviours’ (30).  

Geometric projection and monocular depth cues 
Despite binocular disparity is the basis for vivid perception of the three-dimensionality of the 

world, it cannot be exploited in paintings. But stereopsis is not a necessary condition for 

depth perception and monocular cues can also provide this sensation out from a flat plane. 

Geometrical projection consists of the study of geometric properties that remain invariant 

with respect to projective transformations in space. The projective space consists of an 

elementary non-metrical form of geometry based on a set of lines through the origin of a 

vector space. For a given dimension, projective space has more points than Euclidean space. 

Geometric transformations transform the extra points in projective space to Euclidean points, 

and vice versa; from n-dimensions to n-1 space. Projection anticipates the task of 

reconstruction performed by ‘category cells’.  

 

Fig. 5. Diagonal method. Piero della Francesca, Prospectiva pingendi 

The laws of geometric projection and the monocular cues have been historically explored all 

over the history of painting, especially in the revolution of the Renaissance, where the 

principles of perspective and the cues of size, occlusion, aerial perspective, the use of 

shadows and blurriness, etc. enabled to represent depth on canvas. Usually the cues 
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reinforce each other to lead to a more convincing depth representation, although some artists 

manipulate them to make them contradictory and arise certain feelings on the viewer (27).  

Occlusion informs of the relative position of objects and is a cue to the presence of a hidden 

edge of a figure behind another: we do not see it but we assume it is there. Many researchers 

argue that is the most reliable of all the depth cues, but it is nonmetrical. Metrical cues are 

based on the projective geometry, which describes how the world is projected onto a surface, 

something that our brain has learnt implicitly through experience. From that, our visual 

system takes into account the relative size of the objects and interprets that, all else being 

equal, smaller things lie in a farther depth plane than larger ones. However, the organization 

of these elements with different sizes is also informative, and if they form an orderly texture 

gradient this can reinforce the sensation of depth, especially when the smaller figures are 

on the top. This is due to the cue of relative height, that comes from another geometric 

regularity produced by projective geometry: for objects on the ground plane, those that are 

more distant appear higher in the visual field.  

But besides these relative metrical depth cues, there is also an absolute one: familiar size. 

This is fruit of our knowledge of the size something is supposed to have, once we have seen 

this object before, that allows calculating the distance between the object and the eye, 

although it is not exact. Furthermore, the visual system also takes advantage of its sense of 

haze or aerial perspective and atmosphere properties that scatter light and lead to a 

grayscale in the scene, with fainter colours as the objects are farther away, appearing less 

distinct and also bluish. This is a trick very used in pictures of the Renaissance.  

Generally, artists depict their works so that they are appreciated from a frontal view. However, 

some take advantage of the technique of anamorphosis, where they distort images so that 

the two-dimensional figure is interpreted as a three-dimensional object only when looking at 

it from a certain position that is not frontal to the surface of the picture (27). 

 

 

 

 

 

 

 

 
 




