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Introduction:  

Is there an argument that what we see is first and foremost as a result of the neurological relationship 

between our eye and the brain; long before what we know and what we have learnt comes into play? To 

explore this further we will need to look at both sides of the argument; by addressing the balance between 

what we know and what we learn, with that of the visual neurology of our brain.  

 

John Berger, Ways of Seeing, argues that when looking at a painting or a photographic image, we are 

influenced, not only by our historical and political knowledge, but also on where and when we see it; he 

argues that “The relation between what we see and what we know is never settled” (Berger, 2008. p.7). If 

we are to consider that what we see in a pictorial image is influenced by what we know, David Bate, 

Photography: The Key Concepts, argues there has to be a common language by which an image is viewed 

and understood; a language Bate refers to, in relation to photography specifically, as Photo Codes. Bate 

stresses, that whilst it might seem natural, visual legibility is something we learn. (Bate, 2018. p.22)  

Roland Barthes, Mythologies, explores the argument further by looking at mythology; specifically, on how it 

is defined and how it influenced French popular culture in the mid 1950’s. Berger, and Barthes, both look at 

how psychological and cultural influences may guide the spectator’s perception and appreciation of a 

painting or photograph.  On the other hand, Susan Sontag, On Photography, explores specifically our 

relationship with photography and as to whether a photograph can indeed be the product of an impartial 

connection between the camera lens and the subject.  

If a photograph is be regarded as being truly able to capture an objective truth, is there also an argument to 

be explored as to whether the visual neurology of our brain is able to be as equally as impartial as the camera 

lens.  John Onians, Neuroarthistory, questions our response to art. (Johnonians, 2017) and argues that 

studying how the brain works can add a new dimension to the spectators understanding of art, citing that 

“Art historians have always known that both the making and the experiencing of art rely on the brain, but 

they rarely ask themselves how the brain works.” (Tate, 2008) Onians explores how the human brain has the 



 

 

5 

ability to change and adapt, forming new neuro pathways as a result of individual experiences. Interestingly, 

Onians also argues that by studying the neuroplasticity of the brain, the appreciation of art, and indeed its 

very creation, can be better understood. 

If we are to consider, as Onians argues, that the brain will form new neural pathways as a result of individual 

experiences, we perhaps need to also consider the equipment that delivers the raw data of light and colour 

to the brain: the eye. Anya Hurlbert, Professor of Visual Neuroscience, explains that how colour is seen is 

very much dependant on how the brain interprets light spectrums, which is intrinsically linked to what has 

been learnt. Hurlbert refers to this as ‘colour constancy’ by using an apple as an example; apples are seen as 

red, even though each apple will be a different shade of red, yellow and green, but our brains tell us it is red; 

this is colour constancy, a product of the mind not the object. (Hurlbert, 2020) If we are to consider this 

alongside Onian’s Neuroarthistory, could it not be argued that what we see, first and foremost, is 

fundamentally a neurological process? Onians, a pupil of Ernst Gombrich, cites him as saying: ‘when I visit a 

zoo my muscular response changes as I move from the hippopotamus house to the cage of the weasels’ 

(Tate, 2008) As Gombrich observed, the body’s physical response to stimulus is unquestionable, but how 

does this translate when considering the spectators response to art?  Anil Seth, Unconscious Inference to the 

Beholder’s Share: Predictive Perception and Human Experience, explores that the individual experience is 

dependent on how the sensory input is interpretated. 

This is not standard neuroaesthetics – the attempt to discover the brain basis of aesthetic experience 
– nor is it any kind of neuro-fangled ‘theory of art’. It is instead an examination of one way in which 
art and brain science can be equal partners in revealing deep truths about human experience.  
(Seth, 2019. p.378) 

 

By considering what the spectator has learnt, through cultural experiences, modern mythology and codes of 

perspective, together with the brain’s neuroplasticity and the sensory apparatus of each individual brain, 

can the spectator’s appreciation of art be quantified? This paper will look at several different arguments that 

will aim to explore the spectator’s visual connection with art and photography. By looking at what influences 
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their conscious and unconscious responses, together with the complex operations of the brain that account 

for the rich diversity of the visual experience.  
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Chapter I:  Our visual connection with art and photography, both consciously and unconsciously.  

 

Before we consider the neurological element of the spectator’s visual experience, we first need to explore 

what the spectator, and indeed the artist, will bring to an image both consciously and unconsciously. In the 

late 1950’s Roland Bathes, Mythologies, expanded the field of semiotics, arguing that signage used in popular 

French culture could influence and bring meaning to an image, in a way that words alone could not. Later in 

the same decade John Berger, Ways of Seeing, argued that what we already know affects our perception. A 

condensed example of Berger’s argument is to consider how a fine art student’s response to the work of 

John Constable, viewed in the National Gallery, would differ to that of someone seeing his work on a 

placemat in the local pub.   

 

John Berger; English art critic, novelist, painter and Booker Prize winner in 1972. Ways of Seeing looks 

primarily at how we view art and explores the relationship between what we see and what we know. Berger 

states that a child will see and recognise something long before they have words to describe it. He goes on 

to explore that what we see places us within our surroundings, but we explain that world with words, which 

he argues is why the relationship between seeing and knowing is never settled. If words alone limit how we 

can describe what we see, Berger argues that images, in the form of paintings, photography and moving 

image, can perhaps better convey an artist’s way of seeing his, or her, own world.   

Berger explains that traditional European art used the convention of perspective; with that perspective being 

centred on the eye of the beholder, namely the artist, but Berger goes on to explain that our eye can only 

be in one place at any one time. A camera, however, can see things that are not right there in front of us, 

such as a bee in flight, or the amazing technology that now facilitates a camera capturing images inside of 

the human body. A camera can see things, not only from a different perspective to the human eye, but these 

images can also be shared and viewed by an infinite audience. The camera has also enabled the reproducing 

of paintings, so that they can be seen by many, at any one time, all over the world, but Berger points out 

that, the very place in which they are being viewed changes them. They are being seen within the context 
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of our surroundings, our homes and not as they would have originally been intended to be seen, such as in 

a church or gallery, where everything around the image is part of its meaning. Interestingly, Berger refers to 

the monetary value of the original work of art as having replaced their true value as works of creative 

expression, which, Berger argues, is something that the camera has stripped them of.  Looking at our role as 

the spectator; do we regard a work of art differently depending on what environment we see it in? Does 

seeing an authentic original change our perception of it? Berger draws on the work of political writer Walter 

Benjamin; explaining that by reproducing works of art, using the medium of photography, can change not 

only their context, but also their meaning. Benjamin, Illuminations:  The Work of Art in the Age of Mechanical 

Reproduction argues: “Even the most perfect reproduction of a work of art is lacking in one element: its 

presence in time and space, its unique existence at the place where it happens to be” Benjamin also goes on 

to argue that the camera can bring out aspects of the original painting that may not have been accessible to 

the human eye; “The camera introduces us to unconscious optics as does psychoanalysis to unconscious 

impulses” (Benjamin, 2015. pp.214 and 230) 

During the 1970’s writers such as Berger and Sontag, were looking to explore the growing mass circulation 

of the photographic image in magazines, newspapers and on television, which was controlled to a great 

extent by the news media institutions. Susan Sontag, American writer, philosopher and political activist, On 

Photography explores the relationship between the photographic image and our consciousness; specifically, 

on how it influences our way of looking at the world. Berger is cited on the back cover of the Penguin edition 

of the book as saying: “photographed images are continually inserted between experience and reality” 

(Sontag, 1979. back cover) On Photography looks at how we engage with the photographic medium in the 

form of photographs; with Sontag exploring what we regard as the ‘photographic truth’. She echoes the 

sentiments of Berger on how photographs mould what it is we regard as worth looking at: “Photographs 

furnish evidence. Something we hear about, but doubt, seems proven when we’re shown a photograph” 

(Sontag, 1979. p.5). A photograph gives us proof that something is real, or that it happened, but she argues 

that this truth is distorted, as there is always the assumption that the truth looked exactly like the 
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photograph depicts. Interestingly Sontag also discusses how a photograph cannot dent public opinion, or 

create a moral position, but it is a powerful tool in which to reinforce what we believe we already know; 

citing the now infamous image by photographer Nick Ut of the naked South Vietnamese child covered in 

American napalm, Phan Thi Kim Phúc. (fig.1) An image Sontag says most probably did more to increase the 

public revolution of the Vietnam war than hundreds of hours of televised barbarities. (Sontag, 1979. p.18) 

The spectator can be shocked and moved to action by a photograph when it is something new, but our 

interest wanes when these images become mainstream and familiar, an example is our now anaesthetised 

response to images of famine victims in underdeveloped countries. Sontag argues that even when 

photographers are tasked with mirroring reality, as in the case of the FSA photographers such as Walker 

Evans and Dorothea Lange, their own conscience, and indeed their unconscious Berger would argue, 

influenced the resulting images; showing just the right facial expression that fitted with their own notions of 

poverty, whilst still preserving the aesthetic beauty of a well-lit and composed photograph. Sontag concludes 

the book by reflecting on the difference between the photographer as an objective recorder, and the 

photographer as an individual eye; the difference she argues is not a case of separating art from document 

as both are a logical extension of what a photograph is, which is essentially ‘note taking’ from the world 

around us. (Sontag, 1979.p176) 

Roland Gérard Barthes, a French literary theorist and philosopher, influenced a diverse range of fields, 

including, amongst others, semiotics and social theory and how these would influence our perception of the 

world around us. Mythologies, written in 1957, is a collection of essays that looks at the creation of the 

modern myth, in particular the use of semiotics within the middle and upper classes of the developed West. 

Semiotics is the study of how meaning is created with the use of signs and symbols that have become part 

of our cultural non-verbal communication. Barthes’ looks to interpret the cultural significance society 

attributes to things and the world around us. An example of this is the association of red wine as being 

regarded as the national drink of the French. Barthes goes on to attribute a much deeper level of 

subconscious reasons as to why the connection of red wine and the French may have evolved, including 
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reference to the wine being associated with holy communion, and as such any negative effects associated 

with alcohol being conveniently replaced with Christian values. (Barthes, 2009.p.65) 

Barthes is looking to explain the construction and function of myth. Firstly, looking at speech and language, 

before arguing that the development of the myth is a rational exercise in describing our perception of the 

world. An example of this is how imagery is used in advertising to show meaning, without the need for words. 

Mythologies is written using dense intellectual language, but to my understanding a modern example of how 

imagery and myth can be used, instead of language, is the annual John Lewis Christmas advert. The 

demographic of the John Lewis customer, it could be argued, is predominantly white middle class and as 

such their adverts use commonly understood and recognisable imagery of the nostalgic Christmas scene, 

snow, roaring log fires, traditional Victorian Christmas decorations and cute children. Perhaps it could be 

argued this a slightly sweeping generalisation on my part of John Lewis’ advertising campaign, but I believe 

it demonstrates Barthes theory of how the use of mythology is used within our cultural propaganda and 

enforces existing ideology.    

If we at look the chapter ‘Photography and Electoral Appeal’ in Mythologies, we get an idea of how mythical 

ideology is used and that what the spectator ‘sees’ is influenced by the cultural mythology that surrounds 

us; by looking specifically at the electoral campaign for French Parliamentary candidates and their portraits. 

Portraiture allowed the candidate to establish a personal link with the voter: ‘Look at me: I am like you’. 

What is communicated with the photograph, is not their political agenda, but their social setting, their family 

values and religious beliefs. Barthes argues that a photograph is like a mirror, and these portraits transcend 

the voter to electing himself. (Barthes, 2009. pp.105-107) The portrait photographer has, in this instance, 

the power to convey not only the sitter’s social status, respectability and intellect, but also, by use of 

composition within the frame, lighting and posture, that are all drawn from themes and imagery associated 

with Christian art, Bathes argues, the ascension to a higher realm of humanity can be perceived.   

David Bate, Photography: The Key Concepts gives us further insights into the theories and studies on 

photography. Bate; a visual artist and writer, explores how photography permeates every part of our lives; 
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from journalism to the mass media, data collections to surveillance, and as Barthes argued with the modern 

myth, how the photographic image actually shapes our personal and social identity. Photography: The Key 

Concepts outlines some of the history of photography and looks at its different genres through documentary, 

portraiture, landscape and still life, with the second edition of the book adding two new chapters on the 

snapshot and the act of looking. In order that the spectator can ‘read’ the photographers imagery, there has 

to be a common language; a language Bate refers to as, Photo Codes. Perspective, derived entirely from 

geometry and mathematics and not from the natural world around us at all, is already built into the camera 

body and lens, so to pick up a camera is to already use a defined set of rules. Bate argues that children grow 

up learning to recognise perspective in images, but Bate also stresses, that whilst this might seem natural, 

visual legibility is something we learn. (Bate, 2018. p.22)  

It is not only perspective that serves as a visual anchor, but lighting and focus are also used to draw the eye 

into a specific part of the frame and used as a way of saying, ‘look at this’ rather than ‘that’. Bate draws on 

the example of watching a film without sound; by using focus the viewers’ attention can be drawn to a 

particular action or event. Lighting is also culturally coded; consider the effect of the backlight in glamour 

photography, or the sinister look that a light source underneath the chin will create. Bate referred to the use 

of lighting in electoral portraits, by using a light source from above in a portrait gives the sitter the look of 

godliness, which Bate argues is a legacy of Christian art.  Bate explores the ‘language’ of photography further, 

in particular the relationship between semiotics and realism. Realism is an aesthetic theory based on 

similarity; it is the identity between the photograph and the reality it depicts. Semiotics on the other hand, 

emphasizes the difference between the photograph and reality. Realism would look to inform the spectator 

that the photograph is the same as reality, whilst the use of semiotics within photography draws the 

spectator to the image itself, and with it their own interpretation. Bate summarises this by saying: “Semiotics 

makes a distinction between the photographic signifier (the photograph) and the signified (concept). 

Photographs require a spectator to give the picture its signified meaning” (Bate, 2018. p33). Bates argument, 

of the spectator bringing meaning to a photograph is an interesting one if we are also to consider the 
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argument made by Barthes; that the spectator is influenced by modern mythology. It is not only the 

spectators own individual interpretation that brings meaning to an image, but their cultural coding also plays 

a significant role.  

William Bryson, art historian and author, brings an interesting alternative argument to our understanding of 

visual experience in Vision and Painting: The Logic of the Gaze:  

The painter […] is passive before experience and his existence can be described as an arc extending 
between two, and only two points: the retina and the brush. […] society may provide him with subject 
matter, but his relation to that subject matter is essentially optical” (Bryson, 1983. p.6)  

 
What Byson argues here is that the painter, in effect, is a slave to what his eye perceives, whilst society will 

dictate what he paints, and in what style, ultimately any painting is a correlation between the canvas and 

the painters’ eye only.  

This is a very interesting argument coming from Bryson in particular, in that it deviates from the theoretical 

turn towards psychoanalysis that was fashionable during the 1980’s; during which time Bryson was a 

respected art historian in the field. During a discussion in 1988, Discussions in Contemporary Culture Number 

2: Vision and Visuality, Bryson argued that his contempory, Jacques Lacan, a psychoanalyst and psychiatrist, 

had made an important leap from the theories of the nineteenth century when, as Bryson cites, the concept 

of the Gaze was as a result of the neurology of the optical apparatus; namely the retina. Bryson goes on to 

argue that the move towards decontextualising the image into a pure form, derived directly from the 

spectator’s eye, was to ignore that the space we inhabit as having one of meaning; meaning that comes from 

the society we live in. What is seen by the spectator is very much dependent on their perspective; for 

example, a woman viewing a nude would have a very different perspective to that of the voyeuristic male 

gaze, and as such the painting, or photograph, will evoke a completely different response. (Foster. H, Jay. M, 

Bryson. N, et el. 1988, pp. 106 and 107) 

If we are to again consider Vision and Painting: The Logic of the Gaze, in which Bryson argues that there is a 

universal truth that the artist can refer to, which Bryson refers to as The Essential Copy. It is, Bryson argues, 

for the painter to communicate the Essential Copy to the spectator; essentially recording what the eye sees 
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in much the same way as a camera lens records light. (Bryson, 1983) However, David Ebitz’s review in The 

Art Bulletin, is fairly scathing on Bryson’s theory: 

In this view, which Bryson oversimplifies, history is largely irrelevant, and style, technical skill, and 
the material substance of the painted image are limited to the communication of that perception to 
the Essential Copy, to a perfect replication within the mental space in the consciousness of the viewer 
and the pre-existent image in the mental space within the psyche of the painter. (Ebitz, D, 1987. pp. 
155-156) 

 
Ebitz goes on to argue, that if we are to accept that the artist can indeed produce the Essential Copy, and it 

follows that it is for the spectator to bring meaning to that Copy, then by this argument the ‘gaze’ of the 

artist is objective, it is for the spectator to introduce the element of subjectivity in the ‘glance’ and give the 

painting its meaning.  

Perhaps there is an argument that Bryson has a foot in each camp, between that of neuroscience and that 

of the role of semiotics? P.N. Humble, The Journal of Aesthetics and Art Criticism, sums up Bryson’s apparent 

defection when he cites: “His book [The Logic of the Gaze] is intended to bridge the gap between philosophy 

and art history [to revitalise] a programme for a “materialistic” art history, one which draws heavily but not 

uncritically upon semiotics. (Humble, 1984) Humble goes on to draw a comparison between Bryson and 

Gombrich’s theories from the 1960’s that had, in more recent years, been overlooked in favour of semiotics. 

However, before questioning Bryson’s apparent ‘oversimplification’ that Ebitz refers to, we need to consider 

in greater depth what informed Bryson to sweepingly argue: “society may provide [the painter] with subject 

matter, but [the painters] relation to that subject matter is essentially optical” (Bryson, 1983. p.6)   
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Chapter II: Neuroscience of the visual system; the brain’s integration with the body and re-integrating 

reason with emotion.  

 
John Onians opening paragraph in Neuroarthistory begins with: “It is not often that a leading advocate of a 

fashionable theory announces its fall from authority. It is even rarer for him to welcome its successor.” 

(Onians, 2007, p.1) The leading advocate Onians refers to is Norman Bryson, the fashionable theory is 

semiotics, and the successor was Warren Neidich, photographer, neuroscientist and author of Journal of 

Neuroaesthetics.  

Neidich has a diverse and impressive Curriculum Vitae; from photography to architecture, neuroscience to 

medicine, with his bio stating: “he brings to any discussion platform a unique interdisciplinary position that 

he calls ‘trans-thinking’. (Warrenneidich, 2010) Blow Up: Photography, Cinema and the Brain is a collection 

of essays in which Neidich looks at the aesthetics of art, arguing that to study disciplines, such as 

photography, paintings and cinema using science, is superior to that of the artistic eye alone. His interest is 

in how we see the world, what shapes our perception and what effect this has had on art.  Interestingly, as 

Onians noted, Bryson writes the introduction to the book: Neural Interface and argues that the brain can 

adapt and change as a result of experiences: “… what makes an apple is not the signifier ‘apple’, but rather 

the simultaneous firing of axons the neurons within cellular and organic life” (Warrenneidich, 2003) 

Essentially, what Bryson, and Neidich, are both referring to is the neuroplasticity of the brain and its ability 

to adapt and change as a result of new neural connections. Onians cites Bryson, in Neural Interface, as 

sweepingly marginalising Poststructuralist thought by questioning the focus on semiotics of the last two 

decades. That said, he also cites Bryson as arguing that it is not essentially incorrect to view the spectator’s 

interpretation of art as being the result of subjectivity and meaning, but that they were studying them using 

inappropriate tools; tools that Onians goes on to refer to as “being primarily medicated by neurons.” (Onians, 

2007. pp.1 and 2)  

 
Neuroscience has also made it possible to bring back together things long treated as separate, the 
mind and the body, the sensory system and the motor system, cognitive and viscera. […] 
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Neuroarthistory [looks at] rethinking topics such as consciousness, the mind, memory and feeling in 
light of the latest developments in neuroscience. A common concern was the need to take account 
of the brain’s integration with the body and to re-integrate reason with emotion.  (Onians, 2007. pp.4 
and 5) 

 

Before we look in depth at Onians, Neuroarthistory, we first need to consider the work of Onians former 

tutor, Ernst H Gombrich.  Gombrich, art historian, and author of the much-acclaimed book The Story of Art, 

was, some forty years before Onians book, already looking at how the psychology of perception can 

influence the spectator. Gombrich’s granddaughter, Leonie Gombrich, sums up his philosophy beautifully in 

a BBC Radio 4 broadcast. Leonie recites finding a postcard from Karl Popper to Gombrich, in which Popper 

refers to the scenery being beautiful, but that the apes did not seem impressed. Leonie goes on to tell the 

listener her grandfather’s response to the postcard:  

 
The interplay between what we perceive and the images we make, how we look at the world and 
how we look at art […] apes like humans are problem-solving creatures […] the view is beautiful but 
that’s not their concern, so they don’t see it, perception is based on context (Gombrich & Newman, 
2018).   
 

 
In the same podcast Gombrich, in a recording of his own words, gives us an insight into his way of thinking. 

He primarily questions why; something he says that is not normally taught in courses of art history, and if it 

is taught it is with shortcuts like Marxism and psychoanalysis, what he argues as being simple answers to 

complex questions. Gombrich is interested in the complexity of the questions, not the inadequacy of all 

answers. Art and the Mind is a collaborative book that aims to give an insight into some of Gombrich’s 

concepts on the biological role of the spectator in relation to the interpretation of an image. Aaron Kozbelt, 

Gombrich’s Cosmos of Thought: Past and Future, reviews Art and the Mind and gives an interesting overview 

of the book. As a professor in the Psychology, Kozbelt is well placed to comment on the diversities of 

Gombrich’s work, he describes himself as “cognitive psychologist who studies creativity and cognition in the 

arts” (Kozbelt, 2018. p.9) Kozbelt comments that some scholars have found Gombrich’s work difficult to 

grasp and in turn to interpret concisely as to what he is actually saying. If we consider that in Gombrich’s 

own words, he is interested in the complexity of the question and considers any answers as inadequate, this 
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may account for scholars being unable to lodge his work into any particular camp. Kozbelt echoes Gombrich’s 

granddaughter, Leonie Gombrich, with reference to his close relationship with Karl Popper, a philosopher of 

science, as being a foundation for his interest in scientific answers, although Kozbelt cites that Gombrich was 

adamant he was no scientist, but his work did encompass may schools of thought, in particular 

neuroaesthetics and neuroarthistory: “Neuroaesthetics is […] a maturing domain that examines the neural 

basis of aesthetic experience. Neuroarthistory involves the application of neuroscience to understanding art 

historical questions”. (Kozbelt, 2018.p.6) Kozbelt also cites, from the chapter written by Onians, that 

Gombrich identified such universal mechanisms as neural mirroring and the neural mechanisms that 

produce different expressions according to the individual.  

Whilst Gombrich’s theories saw a decline in popularity towards the end of the last century, in favour of the 

influence of semiotics within the vocabulary of art history’s interpretation, it has of latter years regained 

interest, in particular with his pupil John Onians; Neuroarthistory: From Aristotle and Pliny to Baxandall and 

Zeki, John Onians, art historian, author, emeritus professor and a former pupil of Gombrich, argues that 

advances in the scientific study of the brain can add a new dimension to our understanding of art. (Tate, 

2008) Onians cites that by using a magnetic resonance imaging scan (MRI) scientists can now show that 

the brain is made up of a 100 billion nerve cells, otherwise known as neutrons, with each neutron being 

able to receive inputs from other neutrons via hundreds of thousands of fibres called dendrites. What is 

interesting here is that it is the coded DNA of each creature that determines the continued transformation 

of these cells with each encountered experience; this transformation being referred to as neuroplasticity. 

(Onians, 2007. pp.3 and 4) Onians goes on to also cite the work of Giacomo Rizzolatti, an Italian 

neurophysiologist, who in the 1990’s identified ‘mirror neurons’ in the codex of monkeys.  

 
Plural noun: mirror neurons: 
A brain cell that reacts both when a particular action is performed and when it is only observed.  
‘the neural basis for empathy may be a system of mirror neurons ’ (Oed, 2021) 
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If we remember that some thirty years earlier Gombrich replied to the postcard from Karl Popper in saying 

that apes are like humans; their perception is based on context. What this means is that the mammalian 

brain sees as a result of the visual cortex, its banks of neurons reacting according to information that has 

previously been observed. Onians cites an example in the work of Colin Blakemore, a British neurobiologist, 

specialising in vision and the development of the brain. Blakemore showed that if kittens were only shown 

vertical lines, they lost the ability for their neurons to fire when lines of different orientations were shown, 

but conversely their response to vertical lines continued to be enhanced. This in effect showed that the 

neuroplasticity of the brain is able to restructure itself in response to experience already observed (Onians, 

2007. p.6) Which is exactly what Gombrich concluded, apes were not interested in the scenery for exactly 

the same reasons that Blakemore’s kittens were not interested in horizontal lines. The context of what the 

mammalian brain will ultimately see is based on what has already been learnt. 

Another pupil of Gombrich’s, Michael Baxandall, British art historian and author of Painting and Experience 

in Fifteenth Century Italy, explores in his book how a painter’s style is influenced by his, or her, visual skill 

and their influences from the society around them.  (Nationalgallery, 2021) Surely this once again echoes 

what Gombrich was saying with regards to the apes, and also Blakemore and his kittens. To put this another 

way, Onians cites Baxandall as saying:  

The brain must interpret the raw data about light and colour that it receives from the cones [in the 
retina] and it does this with innate skills and those developed out of experience … each of us has had 
different experiences, and so each of us has slightly different knowledge and skills of interpretation. 
Everyone in fact possesses the data from the eye with different equipment. (Onians, 2007 citing 
Baxandall. p.8)    
 

Baxandall argues that light and colour are seen uniquely by each individual. A claim he made in 1972, that 

was backed up in 2020 by Hulbert in response to a global discussion about the colour of a dress.  

Anya Hurlbert, Professor of Visual Neuroscience, was interviewed by BBC Radio 4’s, The Life Scientific and 

begins the interview by discussing how a particular dress was an internet sensation, was the dress blue and 

black, or white and gold? (fig,2.) It was a question that divided people, with both sides adamant that what 



 

 

18 

they were seeing was the correct colour. Hurlbert argues that colour is seen in the mind, and not in the 

world, and as such we do not all see colour in the same way.   

Colour is how we identify things, both on an emotional and visual level, such as whether a banana is ripe, or 

which car belongs to us in the car park. What Hurlbert tells us though is that colour is subjective; it is made 

in our mind and not on a surface. What we see around an object will influence what it is we see, even when 

the surface of an item stays the same, such as when you focus for a few minutes on a colour then look at a 

white wall; the colour will continue to be seen. Colour is made up by not only how a surface reflects the light, 

but also by the colour spectrum of the light itself; it is the combination of the surface, the light source, our 

eyes and our brain; and it is the variations of these four things that makes how we see colour as subjective. 

Hurlbert refers to ‘colour constancy’ by using an apple as an example; we see apples as red, even though 

each apple we see will be a different shade of red depending on whether it is seen in the blue hue of daylight, 

or the warm orange of tungsten light, our brains will still tell us it is red; this is colour constancy, it is a product 

of our mind not an object. (Hurlbert, 2020) However, if we are to consider ‘that dress’ again; we need to 

consider that what the spectator sees is also greatly influenced by what it is they have learnt.  The colour 

change of the dress was recreated, not on a screen, but in reality, by using a specific spectrum of light on the 

dress, it was again seen as different colours by different people; this Hurlbert explains is because our brains 

interpret light spectrums differently depending on what they have learnt, as the examples of the kittens and 

the apple show us.  

Whilst the modern science of the last two centuries starts to unravel the workings of the human brain, 

theories of how our senses interpret what our visual apparatus sees is not new at all. Some 400BC Plato, 

philosopher of Ancient Greece, introduced his theory of ‘Forms’: 

 
According to this theory of Forms there are at least two worlds: the apparent world of concrete 
objects, grasped by the senses, which constantly changes, and an unchanging and unseen world of 
Forms or abstract objects, grasped by pure reason (λογική). (En.wikipedia.org, 2021)  
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Essentially what Plato was saying is that what we see via our senses alone is not real, reality comes only 

when we understand what we are looking at; an example of this reasoning is with his Allegory of the Cave.  

The cave consisted of three prisoners who have been there been since birth, never having seen the outside 

world. Their world consisted of shadows seen on the wall; they were unable to look to the side or behind 

them, so essentially all they knew of the world were the shadows they saw, and as such they believed them 

to be real. In time one of the prisoners escapes and learns that his previous perception of what he believed 

to be real was wrong. He returns to the cave and shares his newfound knowledge, but the other prisoners 

refuse to believe him and threaten to kill him should he try and remove them from the cave.  

What this demonstrates, as Onians, Gombrich and Blakemore observed centuries later, is that the brain will 

restructure itself in response to experience; in essence what Plato was referring to, but without the extensive 

neuroscientific research of today; is what we have already observed; namely the neuroplasticity of the brain.   

Eminent scholars throughout history have looked to understand the workings of the human brain, and in 

particular how what we see with our eye is intrinsically linked to our perception and understanding of the 

world around us.     Leonardo da Vinci was arguably centuries ahead of his time in the field of neuroscience.  

Born in 1452, da Vinci was not only an artist, but also an engineer and scientist. His unlimited desire for 

knowledge guided his thinking; “he considered sight was man’s highest sense, because it alone conveyed 

the facts of experience immediately, correctly, and with certainty”. (Britannica, 2020) If we are to look at 

Leonardo’s diagram of head in section, showing outer layers compared to an onion and diagram of the 

interior ventricles to the brain (Fig. 3) it clearly shows nerves coming from the eye to the cerebral cortex of 

the brain: 

 
What da Vinci did not know, but we know now, was that the neural pathways from the different 
senses do indeed feed into each other and that such feedback is essential for our perceptions of 
objects. It is difficult to know how far da Vinci could have evaluated the size of the visual brain, but 
modern neuroscience shows he estimated correctly, in that the visual part of the brain is indeed 
larger than the parts dealing with the other senses.  (Onians, 2007. p.48)  
 

If we are to consider, as Gombrich observed on his visit to the zoo, that there is a physical response to what 

the eye sees, together with what Rizzolatti was to identify in the neural networks in the brain, namely 
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mirror neurons, which enable us to react, and mirror, what is being observed. Perhaps then, there could 

be an argument that Leonardo’s exceptional observational skills attributed to his ability to capture the Mona 

Lisa’s enigmatic smile (fig 4), was he transferring to canvas his physical reaction to her beauty, and was 

that in turn being mirrored on her face? Bate gives his own insight into the paintings elusive qualities by 

arguing that da Vinci had used a technique called sfumato; which is where the painter will slightly smudge 

key features on a portrait to render them as being indistinct. He goes on to cite Gombrich who argued that 

the sfumato technique enabled the spectator to be able to project their own emotions onto the painting, 

bringing to it their own signified meaning and effect. (Bate, 2018. p.104) These are of course just a few 

explanations amongst many, but Sandra Blakeslee of the New York Times cites the work of Dr Margaret 

Livingstone, a Harvard neuroscientist, who has another theory as to how the mysterious smile can be 

interpreted. She argues that the smile that seems to come and go, is not the result of sfumato, but because 

of how the human visual system is designed: 

The human eye has two distinct regions for seeing the world […] A central area, called the fovea, is 
where people see colours, read fine print, pick out details. The peripheral area, surrounding the 
fovea, is where people see black and white, motion and shadows. (Blakeslee, 2000) 

 
Essentially what Livingstone was saying is that by looking directly at the Mona Lisa’s eyes her smile was 

seen in the peripheral area of the retina, and as such the fine detail becomes less accurate. It is the 

shadows of her high cheek bones that gives a perceived enhanced curvature of the mouth, shadows that 

disappear when then seen by the central area of the eye.   

 

Understanding that the appreciation of art sits alongside science is clearly not a new theory; Plato was 

describing what we now know to be the neuroplasticity of the brain well over two thousand years ago. 

Leonardo da Vinci correctly observed that the visual part of the brain is larger than any other areas dealing 

with the senses. Whilst Byson appears to have renounced previous theories that suggest our way of 

bringing meaning to an image is largely influenced by signage found in popular culture, that of semiotics. 

Is there a discussion to say that these two theories should not necessarily be regarded as an either or? 
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Anil Seth, Professor of Cognitive and Computational Neuroscience at the University of Sussex, argues just 

this point in his paper: From Unconscious Inference to the Beholder Share: Predictive Perception and Human 

Experience.  

 
How do we see? How can complex operations of brains within bodies within worlds account for the 
rich phenomenology of visual experience? Are there common principles uniting perception and 
phenomenology across modalities – and with experiences of selfhood?” (Seth, 2019. p.378) 
 
 

Seth argues that it has been long understood that perception is very much as dependant on the beholder’s 

view, as it is on what is actually being observed. His cites William James, who he describes as the father of 

modern psychology, as saying “that what we perceive comes though our senses from the object before us, 

another part (and it may be the larger part) always comes out of our own head” (Seth, 2019. p.379) Seth 

goes on to argue that artistic practice and neuroscience have long been on different trajectories, but as a 

new enthusiasm for old ideas on brain function grows, our understanding of how art and science may sit 

together in harmony can now open up new discussions.   

Seth goes on to explore the parallel between two concepts: Herman Helmholtz’s, physicist and physician, 

theory of ‘predictive perception’ and that of the art historical concept of the ‘beholders share’, introduced 

by art historian Alois Rigel in the early twentieth century, but popularised by Gombrich in Art and Illusion.  

The beholders share, Seth describes, as being a process of the active completion of an image, in which 

expectations and memories are projected onto and into an image.  He goes on the cite Gombrich as arguing 

that there is no innocent eye.  “One cannot perceive that which one cannot classify” (Seth, 2019.p. 384) 

Predictive perception, to my understanding, is how our brain interprets the constant stimulus it receives 

from our eyes, ears and other senses.  Whilst we are conscious of the process itself, for example seeing and 

hearing, we have little knowledge of what Helmholtz refers to as the unconscious inference. The unconscious 

inference is how the brain processes sensory information and uses it to update our beliefs about the world 

based on what has already been stored. If we are to consider how Professor Hulbert tells us that we see 

colour; surely it could be argued that unconscious inference and colour constancy are one and the same; we 
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learn that an apple is red, but on seeing another apple of red and orange, we will still essentially describe it 

as being red.  

Seth gives us an example of the beholders share and predictive perception in Pissarro’s painting, Hoar-Frost 

at Ennery (Fig 5) The painted image provides, not a detailed pictorial representation, but gives the viewer 

enough information to complete the picture based on his or her unique prior experiences. The key point that 

Seth makes, is that if we are to consider “[…] the impact of Impressionism, seen through the lens of the 

beholder’s share, this raises a fundamental question for cognitive neuroscience: what aspects of predictive 

perception constitute to the underpinning of visual experience?” (Seth, 2019. p.386) 

Finding an answer to this question, Seth argues, is surprisingly difficult. How to disentangle our expectations 

from other cognitive processes, such as attention and memory, together with acknowledging that our 

expectations can be of many different kinds, from both our conscious and unconscious thoughts. 

Interestingly he goes on to cite that there are a number of studies that now indicate that we are most likely 

to “consciously see that which we expect compared to with that which violates our expectations”. (Seth, 

2019.p.386). This is an interesting argument if we are to consider Sontag’s argument that a photograph 

cannot create a moral position, but it is a very powerful tool with which to reinforce what we already know; 

as in Ut’s image of Phan Thi Kim Phúc. (Fig.1)  
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Chapter III: Complex operations of the brain and the rich diversity of the visual experience.  

Bryson argued that the painter exists to translate the image received from the eye to the brush; his 

relationship to the subject matter is primarily optical. (Bryson, 1983. p.6) By this argument, it can surely be 

concluded that the camera lens is an unbiased link between the retina and the canvas, effectively eliminating 

any subjectivity between the painter’s eye and his brush. However, Sontag argues that whilst a photograph 

gives us proof something is real, that truth is distorted. (Sontag, 1979. p.5). What causes the distortion 

Sontag refers to? She argues that it is because there is the assumption that the truth looked exactly like the 

photograph: the photographic truth. Consider Ut’s Napalm Girl (fig 1), by photographing Phan Thi Kim Phúc 

at her eye level, running directly towards the camera, is what gives the image its power. Shot from a different 

angle would not have altered the truth of the atrocity, but the emotions the image evokes in the spectator 

would be diluted. Bate argued “Photographs require a spectator to give the picture its signified meaning” 

(Bate, 2018. p33). In this case, the horror of a small naked child in pain, running directly towards you. 

Essentially what Bryson, Sontag and Bate argued is that realism of any image is dependent on the spectator, 

not the painters brush or the camera lens. Is it that ultimately there is an Essential Copy as Bryson argues, 

or as Gombrich argues, that the Innocent Eye cannot exist? Our perception as the spectator or artist, is as 

we have explored so far, dependant not only on our ocular sensory equipment, but also on the constant 

updating of the brains neuroplasticity as result of external stimulus.  

Can a photograph or painting ever be truly objective? When looking at an image on a canvas the spectator’s 

eye is directed to the point as dictated by the artist or photographer, yet when viewing reality, the eye can 

focus where it will. Humble, in his review of Bryson’s The Logic of the Gaze questions the objectivity of the 

painter: 

 
Perception itself cannot […] be satisfactorily explained in terms of schema and correction. If we see 
only and always by means of a schema, and direct access to the object is denied us, then there is 
nothing outside or beyond the schema to which we may appeal, nothing by which to judge it. 
(Humble, 1984) 
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The point Humble is looking to make is that the artist, or photographer, needs to go beyond what is in front 

of them and will need to draw on their life experiences and emotions, which can in turn look to give an image 

meaning beyond the factual, which I would argue is precisely the point Sontag made when she said that 

photography is not a case of separating art from document, but rather the taking of notes from the world 

around us.  

If we are to consider, as Humble argues, that the perception goes beyond schema we need to consider first 

how the visual cortex of the brain receives the raw data of light from the retina. During the 1960’s David 

Hubel and Torsten Wiesel’s clarified how the mammalian brain works, receiving in 1981 a Nobel Prize for 

their work:  

Our vision works by the light around us being captured by a large number of light-sensitive cells 
located in the retinas at the back of our eyes. The light is converted into signals that are sent to the 
brain and there converted into visual impressions. […] In the cerebral cortex signals are analysed in 
sequence by cells with the specific tasks of interpreting contrasts, patterns, and movements. They 
also showed that this ability develops in children during the initial period after birth.  
(Nobelprize, 2021) 
 

Interestingly their work, not only showed us how the brain will process light, but also, and I would argue 

more importantly, is that the brain will establish in the very early years of childhood how it interprets light 

with its own unique pattern, a pattern that will go on to be reinforced throughout life rather than being 

dramatically changed. However, the light sensitive cells Hubel and Wiesel refer to are not all created equal. 

Anil Seth gives us a deeper explanation of the visual phenomena observed by Dr Livingstone and the Mona 

Lisa’s smile; in exploring the relationship between the retina and the visual cortex of the brain, specifically 

looking at how we interpret peripheral vision. Human vision encompasses a large almost borderless 

peripheral area, with the core of our vision being concentrated within the centre line of our sight. However, 

how information is collected differs from one part of the retina to another; the concentration of rods and 

cones in the eye are not distributed evenly. A concentration of rods in the peripheral area make it more 

sensitive to low light and movement, whilst the concentration of cones in the central area of vision work to 

process colour and fine detail. When considering how this will affect our subjective interpretation of an 

image, Seth refers to Turners Snowstorm - Steamboat off a Harbour’s Mouth (fig 6) as a powerful example 
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of peripheral phenomenology (Seth, 2019.p.388) Phenomenology argues that the experience we receive 

from our senses will ultimately dictate our view of the world, as opposed to that of intellectual reasoning, 

but as Hubel and Wiesel demonstrated there is quite a degree of subjectivity in what each of us will 

ultimately receive from our visual apparatus, which in turn raises the question as to whether our eye can 

ever be truly objective as Dr Livingstone observed with the Mona Lisa’s changing smile.  

If, as we have seen argued so far, the visual neurology of our brain is fundamentally different from one 

person to the next, how does this translate when considering the spectators relationship with art? John 

Pierre Changeux, Art and Neuroscience in the Journal Leonardo, looks to explore just this question, together 

with the role of neuroscience and the part it plays in our understanding and appreciation of art, he does this 

by studying just one painting, Jacques Bellange Lamentation over the Dead Christ (fig 7).  If we again consider 

for a moment the work of Hubel and Wiesel, Changeux cites: “It is legitimate to think that in the case of 

humans, an abundant repertory of expressive forms is spontaneously developed during childhood.” 

(Changeux, 1994. p.199) He refers to this repertory of expressive forms as ‘memes’, not the humorous 

images and videos of today, but a system of cultural behaviour that is learnt and passed on, not only by the 

neural mirroring observed by Gombrich, but also by the visual impressions encoded on our brains in early 

childhood, as demonstrated by Hubel and Wiesel.  As humans we learn non-verbal visual communications 

such as grief, suffering and motherly love from birth; visual anchors that are drawn on by artists and in turn 

connected with emotionally by the spectator. However, Changeux goes on to argue that the spectator’s 

interaction with Bellange’s Lamentation functions on not one, but numerous neural levels: “The painting as 

a mental object takes shape progressively […] the faculty of recognition is situated on a higher organisational 

level than that of perception.” (Changeux, 1994.p.190) Initially when confronted by the painting it is the 

colours that are observed, but as Changeux notes, these colours remain consistent despite what time of day 

and under what light they are viewed.  Whilst Changeux cites British neurobiologist, Semir Zeki, I would 

argue that what he is referring to is colour constancy as explained by Hulbert; colour is a product of our mind 

not an object. If a painting takes shape progressively, as Changeux argues, then what of the meaning of that 
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painting? Lamentation depicts the death of Christ, but without the knowledge of cultural Christian symbols, 

such as the crown of thorns, would as Changeux argues, the meaning and context of the painting be 

recognised and understood by, for example, a Tibetan monk? The painting shows a death, that as we 

observed earlier, is a visual anchor almost universally connected with, but in order to truly appreciate the 

beauty of Christ and the subsequent resurrection we need prior knowledge of Christian beliefs; knowledge 

I would argue that Berger looked to inform us with in Ways of Seeing. If we also consider what Barthes 

interpretated as the ‘modern myth’, we can begin to also see the cultural significance the spectator brings 

to their own interpretation of an artistic image. It is perhaps also worth noting that the spectator’s 

interpretation may not have necessarily been observed by the artist himself, but a meaning rooted in the 

spectators own memory; “A painting offers a plurality of meaning and is coded in many ways; for this reason, 

viewing it is in no way an act of passive submission’. (Changeux, 1994. P.191)  

If viewing is not a passive act of submission as Changeux argued, by looking at the work of Richard Wollheim 

we can perhaps bring some meaning to this statement. Richard Wollheim, a British philosopher, not only 

looked at the philosophy of the visual arts, but interestingly was also fascinated by the psychology of the 

human mind, specifically with regard how the spectator interacts with a painting.  

Wollheim, Art and its Objects, is cited by art critic and philosopher Arthur Danto, as contributing the 

philosophical notion of ‘seeing in’: “We see an object in the paint with which a surface is marked, rather than 

simply seeing the marks” (Danto, 2003) In much the same way we may see faces and animals in cloud 

formations; a result of neural mirroring and visual anchors learnt in early childhood. Danto goes on to 

recount Wollheim’s description of how he looked at a painting:  

I evolved a way of looking at paintings which was massively time consuming and deeply rewarding. 
For I came to recognise that it often took the first hour or so in front of a painting for stray 
associations or motivated misperceptions to settle down, and it was only then, with the same amount 
of time or more […] that the picture could be relied upon to disclose itself as it was.  (Danto, 2003) 
 

Essentially, as David Bell, Consultant Psychiatrist, cited in his paper, Richard Wollheim’s ‘The Mind and its 

Depths’, Wollheim believed strongly that philosophy cannot be separated from psychology. (ucl, 2018) If we 

are to restrict ourselves to seeing the surface of a painting, or image, we are in effect restricting ourselves 
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to viewing the work of art on the canvas alone. Wollheim would look at a painting long enough until he could 

see past the strokes of the artist’s brush; see past the activity in the gallery in which the painting hung, and 

after several hours of further contemplation the ‘picture would disclose itself as it was’.  Wollheim’s interest 

was, not in the paint on the canvas, but in what the artist was seeing and looking to communicate with his 

art. By looking beyond his own preconceptions and the physicality of the painting, the artists intent could 

begin to emerge.    

If we consider that Wollheim looked to see the artists intent, what then of the beholders share referred to 

by Gombrich? Seth explored the complexities of the human brain and how it will interpret sensory 

information alongside preconceptions already learnt. 

The core of the concept [is that] beholding involves active completion of an image through a guided 
process in which the viewer’s perceptual expectations and memories are projected onto and into an 
image. (Seth, 2019.p. 400) 
 

By this argument it would surely be very difficult to view a painting in the manner as Wollheim suggested if 

we consider, as Seth goes on to argue, that we are influenced by our own preconceived beliefs about the 

artists motives. Furthermore, Seth also refers to the prediction error minimisation theory, which essentially 

means that the brain will seek to minimise the difference between its predictions about the sensory input 

and the actual sensory input. (philosophyofbrains.com, 2014) By these arguments the human brain can, in 

effect, have unlimited permutations of the same visual experience. To try and separate the beholders share 

from neuroscience is to argue that art and brain science are two separate domains, when in fact one is 

intrinsically entwined with the other. As Seth concluded by saying “… art and brain science can bring each 

other into proper focus, to the benefit of both.” (Seth, 2019.p.403)  
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Conclusion:   

In looking to form an argument as to whether the human response to visual experiences is influenced by 

neurology, perhaps there could be an argument that draws parallels between the ocular apparatus and the 

camera lens. However, to conclude that the human eye can perform in much the same manner as a camera 

would be grossly inaccurate. We receive light and colour from a scene via the cones and rods in the retina, 

in much the same way that a camera sensor, or film emulsion, will register light.  However, as Hubel and 

Wiesel showed us, the light sensitive cells in the brain, unlike camera equipment, are not all created equal. 

We learn in early childhood how to interpret the signals from the retina, but how this information is stored 

and used for future visual interpretation is dependent on our own individual experiences. Predictive 

perception, as Helmholtz argued, is the process of the brain constantly updating the model of the world 

around it, however this model is based on what has already been learnt; the brain will predict what the 

ocular senses will receive as we saw in the experiment with the kittens in chapter two. Perception, Gombrich 

argued, is based on context, a context that is as individual as we are; what shapes and patterns we see in 

clouds are a very good example of this. I would argue that the old adage of ‘we see what we want to see’ 

could be regarded as being true, although seeing what we want to see is not a conscious act, but an 

unconscious and complex process played out in the visual cortex of our brain, as beautifully demonstrated 

by Plato’s prisoners in the cave.  

 

If we are to accept that the information received from retina to the brain can never be measurably consistent 

or universal, where does this information sit with spectator’s interpretation of a painting or photograph? In 

chapter one Bate tells us that perspective is already built into the camera body, a perspective drawn from 

traditional European art, but as we have seen perspective is learnt, it exists not in the natural world, but in 

mathematics and geometry.  Art is created from the perspective of the artists eye, whether this is via the 

brush or a camera lens, essentially it could be argued what the spectator sees is what the artist sees, our eye 

can wander around the frame, but it cannot see what lies beyond. If perspective is learnt, and then translated 
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into a painting or photograph that purports to be how reality looked, could we not conclude that it is not 

how reality looked at all? The Essential Copy, which Bryson argues is for the artist to communicate and the 

spectator to interpret, I would argue, will always be flawed due to individual learnt perception. Continue this 

argument further and consider that the colours we see are equally a learnt process in the mind, and we can 

begin to understand that surely the beholders share begins within the visual cortex long before social 

conditioning and memory are projected on to the canvas. However, this is not a straightforward argument, 

as Seth points out in chapter three by using the example of Impressionism. To what extent does the beholder 

complete the painting from unconscious learnt perception and what from conscious experience? Pissarro’s, 

Hoar-Frost at Ennery (Fig 5a) shows the mathematical perspective of the golden ratio overlaid on the 

painting, but what of the beholders interpretation of the lines traversing the bottom third of the canvas? To 

perceive these as ploughed furrows is to draw on a memory or cultural knowledge. This twofold 

interpretation applies to the photographed image as much as it does to a painting. Consider Ut’s image of 

The Napalm Girl; various crops of this image can be found, but almost all will conform to a mathematical 

ratio, but the revulsion we feel is as a result of it showing a naked child in pain, which is a conscious response. 

 

Changeux argues that viewing is not an act of passive submission, I would argue that viewing a painting or 

photograph is complex on many levels, whether that is what is seen by the artist, or what is interpreted by 

the spectator. Consider again da Vinci’s Mona Lisa, arguably the best-known international work of art due 

to the unquantifiable qualities of the sitter’s enigmatic smile. We have discussed how cultural influences 

may shape our appreciation and understanding of a painting or photograph, together with the influences of 

the apparatus informing the visual cortex. We have also looked at how an image can be viewed differently 

depending on what context it is seen in.  

So, what of that smile? Whilst I prefer the romantic supposition that her smile is a result of an illicit 

connection between the painter and the sitter, I will conclude, as Livingstone explained in chapter three, 

that it is more likely to be as a result of how our brain compensates for the inadequacies of the retina’s 
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peripheral vision. When looking into the eyes of the Mona Lisa our brain sees her smile in the peripheral 

field of view, and incorrectly fills in the corners of her mouth from the shadows on her face, creating the 

famous smile that appears to disappear when looked at directly; a result of it then being seen with the 

central area of the retina, and with much better accuracy. Arguably a somewhat clinical interpretation of 

such a beautiful painting, however, perhaps there is another discussion to be explored at a later date as to 

how Leonardo da Vinci was able to paint such a smile.  
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Appendices:  
 
 

 
Fig 1. 
Nick Ut 
Napalm Girl. 
(1972) 
 
 

 

Fig 2. 
Cecilia Bleasdale 
Roman Originals, The Dress. 
(2015) 
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Fig 4. 
Leonardo da Vinci 
Portrait of Lisa Gherardini, wife of 
Francesco del Giocondo, known as the 
Mona Lisa.  
(c1503-1519) 
 

Fig 3.  
Leonardo da Vinci 
head in section, showing outer 
layers compared to an onion and 
diagram of interior ventricles of the 
brain. 
(c1490) 
 



 

 

37 

 
Fig 5 
Camille Pissarro 
Hoar-Frost at Ennery 
(1873) 
 
 
 

 
 
Fig 5a 
Camille Pissarro 
Hoar-Frost at Ennery (showing the ‘golden ratio’ grid overlay) 
(1873) 
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Fig 6.  
Joseph Mallord William Turner 
Snowstorm - Steamboat off a Harbour’s Mouth. 
(1842) 
 
 

 
Fig 7.  
Jacques Bellange 
Lamentation. 
(1615-1617) 


