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Chapter 3 The Thickness of Light 
  
 
Depth Vision 
  
 

The painter’s vision is not a lens: 
It trembles to embrace the light.  

- Robert Lowell 
 
Eye and camera 
The camera and the eye – both can represent the visual world. They have a basic snapshot 
similarity, though with the eye there is already some deformation because of focus and attention, so 
the retinal map is not an exact copy as is the film. The big difference is that the camera is 
monocular. We are not. We have two eyes, and they transmit two disparate images, which are 
reconstructed into one only inside the brain. No one knows for sure how this works. 
 
Stereopsis is the experience of depth vision. We have all played with 3D glasses and devices, and it 
sounds quite straightforward. But in actuality very little is known about how the brain manages to 
convince us not only that we are seeing a single image, but also that it can appear three-
dimensional. I say can because the experience of depth vision is not universal – almost a third of 
people do not have access to it at all, and half of those who do have it never use it. 
 

Place a coin on the table in front of you (or draw a small circle). Hold your thumb 
between your eyes and the coin. Focus on your thumb, moving it forward and back till 
you find the right distance so two coins appear, one on either side. Now focus on the 
coin. You should get two thumbs. If this experiment works, you have normal depth 
vision. 

 
Art and the camera 
One-eyed vision gets on quite well, and photographs are useful to artists. But not always. I got 
interested in the difference when I started drawing babies from photographs. I’ve always drawn 
them from life on the neonatal wards, at close hand. Parents would sometimes praise me and say, 
“This is the way I see my baby,” and I assumed they meant I was accurate. Later, people began 
sending me photographs of stillborn babies to draw from, and I discovered I could not copy them 
and get a likeness. (As I usually “copied” them by eye, it took a while to notice this.) But sometimes 
with a very difficult face-on head I reverted to tracing the main shapes from an enlarged scan of the 
photograph. And this carefully and exactly copied drawing looked wrong – quite different, scrawny 
and narrow. I realized then that I had never been copying exactly. Only by “intuitively” widening 
the face, and adding more height to the head, could I make the drawing look like the photograph. 
Only, it would seem, by making it unlike, could I make it like. What was going on? 
 
Living likeness 
Two things. First, the camera sees with one eye. And because we have two eyes, and hold a baby 
very close to us, we have to see more. This was what the parents meant when they said I drew the 
way they saw their baby. 
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I would imagine a portrait of an adult seated at a distance could be copied perfectly well from a 
photograph. Yet David Hockney’s drawings of adults, (in Secret Knowledge) made with the optical 
lens, are sometimes corrected by eye - to show, for example, more of the ears. 
 
Second, we have gotten used to the one-eyed camera and we accept its images as likenesses, even 
pictures of babies. There is learning involved – adults who have never seen photographs before 
can’t make them out. Over time and repeated exposure the brain recognizes a camera likeness, and 
accommodates. 
But a drawing? It would seem that a linear representation must follow the dictates of the visual 
system to be acceptable. It is in line and therefore - we seem to demand this - it must have been 
recorded with two eyes, with all the active processing into line which accompanies and completes 
the act of sight. Armed with our finely-tuned ability to read likeness, we look expecting to recognize 
the face we’d see if we were looking at someone directly. 
 
A comment on one sub-species of art-work could be inserted here - portraits “obviously” made 
from photographs. Besides the frozen expression (often with rows of teeth) another sign we’re 
picking up could be the slightly pinched faces, especially noticeable in portraits of children made 
this way. Children like babies are mostly seen up close.  
 
Peculiar space    
The average intraocular distance is 68mm and convergence occurs most dramatically at about seven 
inches – about where you’d hold your baby. Nearby stereoscopic vision is subjective; its space is 
said to be “peculiar” in that it does not mimic measured space. There is a distortion - nearby volume 
is rich and distance is shrunken; familiar objects (your hands for example) take on a fixed volume 
even when one is held close and one farther away.  
 

Hold out your two hands and move them about. They continue to look the same size, 
even though the nearer one would have to be covering much more of your visual field 
- in a photograph, it will of course appear huge. Within this “peculiar space”, the 
brain is said to “compensate”. 
 

The two ways of seeing – camera and eyes – are very different indeed. 
Which is real? Neither, of course. Both are representations. Which is the “truest” representation? 
Maybe by now, you’ve waded through enough about the mystery of sight to say “Pass” on this one. 
It is something to think about.    
 
Depth and monocular vision 
Using monocular vision, we are still able to navigate in depth and judge distances. There are many 
clues that teach us about depth without using stereopsis. They are pretty obvious – you can tell 
where objects are in space by their apparent size, by foreshortening (the truncated appearance of 
forms placed behind one another, as when a model takes a reclining pose with her feet in your face). 
Overlap or occlusion tells you something is nearer to you than something else, as do shadows. 
Colours change with distance in predictable ways, and texture gradient describes how things get 
progressively more blurred with distance. The biggest clue is perspective.  
 
Perspective 
Alberti is credited with discovering the laws of linear perspective in 1435. It became the rational 
substitute for the perception of space, and was utterly convincing. Artists loved it, and chances are 



 27 

that you also spent happy hours, probably in your teens, learning about it and making perspective 
drawings, fascinated by the illusion of distance you could command. Perspective as a tour de force 
flourished in the Renaissance: a complex building or interior was often included in a painting just so 
the artist could show off his mastery. 
 
Linear perspective is monocular, deriving from a single, fixed point. The camera with its one eye 
obeys these same laws automatically, with its fixed point locked in place. Back then, the same 
effect was achieved by closing one eye. Artists devised grids and drew foreshortened poses through 
them. Each square was reproduced accurately and the shapes assembled themselves into forms that 
appeared to be deeply thrust into space. Apprentices went outside to paint landscapes or buildings 
on sheets of glass, which then became used in the studio the way photographs often are today. Both 
grid and glass are flat, and whatever was copied through them was seen as flat, and copied 
mechanically. Optical devices, so painstakingly researched and recreated by David Hockney, were 
used to cast the image against a canvas or wall. Today, people are being taught to draw freehand in 
essentially the same way - by discounting or repressing depth vision and considering the world as 
flat, and copying its various boundaries as if on a grid or sheet of glass.   
 
The first 3D  

Imagine a folded greeting card stood so the inside faces away from you, with a small 
cosmetic mirror glued on each side so you can see into them. Now imagine two 
pictures, stood so that one appears in each mirror. The right hand picture is a view as 
seen with the right eye, the left hand one is the view (slightly different) as seen with 
the left eye. If you were to tilt in, at a certain distance you would see one picture - in 
three dimensions. 
 

This was Wheatstone’s surprisingly simple invention of the first 3D device, in 1838, surprising in 
that no one had come up with it before, when the way our eyes converge to perceive depth had been 
generally understood for centuries (even Plato mentioned it).  
 
We don’t really see like this. 
A 3D picture differs in a basic way from how we perceive real depth, in that everything in the 
picture is in focus at once, with each plane appearing cut out, rather like pieces of cardboard. In 
reality, we can focus only on one plane at a time - our eyes are said to “converge” there. 
   
Reread Lowell’s lines at the beginning of the chapter.   
 
How we see depth, the experience of stereoscopic perspective, is not like monocular, mechanistic 
perspective, and it is not like a 3D device either. True binocular perspective trembles and shimmers, 
is never experienced as hard and static. We have already mentioned the quality of edges out there, 
the quality of the seen as almost ungraspable. We reach out and it changes, slips away from us as if 
we were trying to catch at water. The drawings of Stephen Wiltshire have this quality – many are 
reproduced in Floating Cities, drawings he made in Venice and St Petersburg when he was a little 
boy. Drawn in unlearned binocular perspective, they are both accurate and magical.  
 
Drawing infants close up in the brightly-lit incubators, I struggled with what I supposed was my 
failure to see - I just wasn’t good enough at it to record their subtly-shaped heads with the exactness 
I desired. I usually ended up with many tentative lines. On the neonatal ward in Copenhagen, the 
diagnosis of the baby would be written above the incubator. This poem is about drawing a baby 
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under observation - Hydrocephalus obs. Though I wrote it in ignorance, it somehow manages to 
describe what was happening with my vision. 
 

I would not have noticed. 
All newborn heads 
are large, are tender, are strange. 
They could be planets, their form 
the most difficult abstract in the world. 
What is there to see? She is asleep, her hands 
curled at her well-formed face. 
And now I trace 
and retrace the simple profile of that head 
from nape to brow, over and over 
as if it were changing, its edge 
trembling to change, like water swelling towards light. 
Even when I get it right, it will not be right.  

 
I now know that my “inaccuracy” was structured into my vision as I gazed with my two eyes, in 
depth, my brain convincing me (or doing its best to convince me) that I saw one image, my eyes 
unconvinced, despairing, trying to grasp what remains ungraspable, what can never be pinned 
down. 
 
Rivalry 
Binocular space, like the idea of the two hemispheres, is a mystery. An elusive, trembly, changing 
quality imbues everything we see. Visual psychologists call this attribute rivalry. What we see has a 
disturbing, flashing nature – edges seem to flicker and oscillate. Sparkle, lustre, sheen are the 
products of visual rivalry, the one eye seeing one attribute, the other simultaneously seeing another. 
Jewels twinkle. All kinds of surfaces and textures owe their beauty to this binocular separation and 
the brain’s ability to recombine and achieve this layered, complex perception. 
  
Hopkins’ poem “Pied Beauty” celebrates our delight in this aspect of sight. It’s central to the 
pleasure artists take in painting – having fun creating surfaces. 
 

Glory be to God for dappled things - 
 For skies a couple-colour as a brinded cow; 
  For rose-moles all in stipple upon trout that swim; 
Fresh- firecoal chestnut-falls; finches’ wings; 
 Landscape plotted and pieced – fold, fallow and plough; 
  And áll trádes, their gear and tackle and trim. 
All things counter, original, spare, strange; 
 Whatever is fickle, freckled (who know how?) 
  With swift, slow; sweet, sour; adazzle, dim; 
He fathers-forth whose beauty is past change: 
                                 Praise him. 

 
Binocular rivalry in the research lab means that two dissimilar images, one presented to each eye, 
can be perceived only one at a time. Our conscious perception of the other view is switched off for 
seconds, sometimes minutes at a time. It is argued that during binocular rivalry, Stereopsis cannot 
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occur because the images travel on different pathway to the brain and competition between the eyes 
is resolved at a lower level. Do we really stop perceiving? Some visual processes just close down, 
yet others keep operating when we have no conscious access to them. I can’t see how this kind of 
binocular rivalry can be of direct interest to the artist, but the possibility of alternating on-off 
switches is curious. You have probably seen visual illusions like the duck-cat or the Necker cube, 
and experienced how only one view is possible attentionally (no way can you “see” the duck at the 
same time as you “see” the cat). Is there a certain wobbly control over how and when you alternate 
between the images? Vision is indeed filled with mysteries.    
 
How does stereopsis work? 
There is still no agreed theory on how depth perception works – how the visual system actually 
does it, though much research is going on. It is closely linked to the work of deconstructing into 
line, where information passes through layers of the cortex triggering off orientation cells selective 
for different angles – the idea of angles seems to hold the key. The cells being studied are called 
disparity selective cells. They are found in V1, activated by stimulus from both eyes, and are 
repeatedly represented in other areas. Disparity and orientation selective cells are said to overlap to 
form a topographical map. 
Imagine columnar architecture, like skyscrapers - hypercolumns of orientation selective cells rising 
on a diagonal and, crossing them like orderly clouds or ripples, the disparity selective cells in rows 
of blobby waves, or wavering blobs, swollen where disparity dominates, squeezed where there is no 
preference. This tiny, tantalizing image has actually been seen on MRI, like a fragment torn from a 
map of an unknown country. 
There is still no agreement about how a map of angles, if this is what it is, can be converted to or 
perceived as a representation of the world in depth. 
 
Losing and regaining depth vision 
We noted the sudden enhancement of depth vision after the peripheral exercises - and for some it 
might have been the first conscious experience of stereopsis. You may be able to pinpoint other 
moments when your vision was stepped up a notch, when “everything came clear.” 
I’ve also experienced the sudden return of stereoscopy after a long period indoors at the computer 
screen – to go out for a walk brings it back; it feels almost as if trees and other objects come rearing 
at me to shove me aside. The experience of passing a wall, a person or a tree, of going under or 
around, up a slope or down one, is extraordinarily tactile. 
 
Oliver Sacks writes of his experience of regaining stereoscopy in “A Leg to Stand On.”  Recovering 
from a fracture, he had been moved to a larger room: “I was settling myself, with delight, when I 
suddenly noticed something most strange. Everything close to me had its proper solidity, 
spaciousness, depth – but everything farther away was totally flat…. I have very good depth 
perception and I suddenly realized that something had happened to my sense of depth and 
stereoscopy, that it stopped, quite suddenly; a few feet in front of me – that I was still enclosed, 
visually, in a transparent box… the precise size of the ‘cell’ I had occupied for twenty days.... 
Depth, stereoscopy, retuned in jumps, like the jerky opening-out of a visual concertina, over a 
period of about two hours; and even then it was not complete….I was amazed and fascinated by 
these visual experiences…. Stereoscopy, so it seemed, had partly disappeared, to precisely the 
extent of my visual deprivation…. I had never realized before that stereoscopy could be confined.” 
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Emotional vision 
The capacity for depth vision is measurably altered by attention and mood change. You have 
probably experienced times in your life when colours seem more brilliant than usual. Happiness, 
falling in love, any sudden, positive change in mood – a psychological insight or breakthrough (that 
Aha! moment) brings with it new, if unfortunately short-lived, heightening and clarity of the senses. 
It is the feeling of being emptied out, freed from the clutter of illusion and projection. We have an 
idea of being “able” to receive the visible and audible information which surrounds us.  What is 
happening in the brain? “Emotional vision” has been recorded on fMRIs. Cells in a visual area 
called the amygdala respond vigorously whenever we are strongly affected by what we see, and 
depth vision is enhanced.  
 
A stranger accuracy 
For the artist, the experience of seeing in depth will always be a mystery, frustrating and rewarding. 
You want to be accurate, yet not as a camera is accurate. The ability to see deep into space is a 
stranger accuracy. We need to consider how our special, human, binocular vision can be utilized 
and celebrated in our art.  
 
 
Space 
 

Try gazing once again towards the potted plant using your peripheral vision. But this 
time allow your attention to linger on the space close to and touching it. Can you still 
see the plant as if it were on a stage, located in a certain place on a certain plane? 
Can you see with depth, see how the plant is immersed or imbedded in the space, 
which both weighs down on it and embraces it?  Could you draw that space and how 
it touches the plant? Make a drawing if you like.   

 
Giacometti drew his subjects hundreds of times. He was supremely literal in sticking to his vision 
and what it revealed to him. Nothing else counted except what he was seeing. James Lord, who sat 
for him, recorded the process in A Giacometti Portrait. Here is what he wrote about Giacometti’s 
space:  
 
“Space is like a heavy, cloudy liquid that is seen no less than the mass...is seen, and is no less 
tangible. The mass has an energy that is turned in upon self, violently compressed around a central 
core….The space has an energy that…often seems held back, drawn in by the mass at its centre. 
Where one meets the other there is interpenetration. This conception of mass and space a composed 
of the same substance has a primeval sound, suggesting the creation of stars.” 

 
Sur-faces 

Choose one edge of a solid form (your hand, or another object you can see) and make 
a careful drawing of the way it meets space. 

 
Try not to see this edge as the edge of a container; see it as a sur-face – a passive, external cliff face 
against which the air (or the floor) presses and flows. And envisage, not your familiar hand, but a 
solid mass against which space breaks and eddies and sometimes finds its way in front of and 
behind and around. Space is like a “heavy, cloudy liquid.” Ask yourself exactly how it is stopped - 
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its bays and fjords and rounding promontories. Where does it press sharply, and where does it pour 
softly across?  

 
Could you draw, for example, draw model in this way? Think of the pressure of tons 
and tons of air and the model as a kind of diving bell, submerged under miles and 
miles of atmosphere, perfectly adjusted to her aeroquatic, planetary life. 
  

The quality of space, the thickness of light 
The Italians used the term sfumato, from the word fumo (smoke), to describe the vaporous effect, 
the mellowing and blurring of contours, which came into practice with Raphael and Leonardo and 
seemed to give life to their pictures by leaving something to the imagination. It was a technique - in 
that the smoky light of distant vistas was deliberately used to express extremely shallow differences 
in depth - but it was also the record of a perceptual reality. As you gaze at contours, you find that 
they are very different from the hard edges you expected. Think too of the Dutch phrase de dikte 
der lucht (the thickness of light) which describes so beautifully what you are becoming aware of.  
 
The most prosaic level 
This awareness, despite the imagery, is different from invention and fantasy. It’s easier sometimes 
to fantasize than to pay attention to what you actually see. But you need to stay open and 
questioning at the most prosaic level. The visual information you receive - the light that is falling on 
the object in the space it displaces - is not uniform, and there are areas around the object, touching 
it, that appear sharper and more defined than others. Your depth vision provides a way in. It is this 
change between sharpness and obscurity that you have to look for, remaining attentive to the space 
just there, where it touches. 
 
Bays and promontories 
The meetings of space and object can be called bays and promontories. If you are really exploring 
the space, you will find that your drawing will witness to it – it will be much more odd, irregular 
and craggy than usual.  
We’ll be exploring later how the brain’s knowledge blinds us. When we draw exclusively what we 
think we know, we invariably regularize it, smoothing out bumps, opening compressions and 
angles. In drawing for example the model, we fail to witness her uniqueness in a particular pose, 
because we are not paying attention to how she displaces space. If we find out the shape of the 
space we can get it right.  
 
Meeting places  
Peripheral seeing opens the awareness of depth. If you can retain this wide, empty mode, you can 
use it to find out about the meeting-place of space and mass.  
 

Look with ordinary focus at your hand or an object. Then move into peripheral mode, 
and check out the changes. Can you see a shimmering at the edges, an 
interpenetration? How would you draw or paint this? 

 
The word interface has been co-opted and forced into a verb by the computer industry, yet in its 
original substantive meaning it describes very adequately what we are seeing: “a surface forming a 
common boundary between two regions, a place of interaction between two different systems or 
processes.”  
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Space in front of things 
Gaze before you at a concavity. It can be your hand, supine with cupped fingers - the 
space formed within them. Or some clothing bundled up to form a bowl-shape. It can 
be the corner of the sofa.  (It can even be the whole room, whose walls and ceiling 
certainly form a concave space; but find or construct a smaller concavity for the 
purposes of this exercise.)  
Could you draw that space? 
 

How, without resorting to fantasy, can you draw space that is invisible? By paying attention to its 
boundaries. Your attention is on the space and you can go inside it with your gaze and draw the 
back, the sides, the top, the base, with all the detail you like.  
 
 Using conté, make a drawing of the concavity. 

Use a smudge of gray to push right inside, and fill it accurately as if it were a 
container brimming with water.  

 
By choosing to pay attention to the unfamiliar, you are rewarded with more information, new 
information. Your drawing should reflect this by being more accurate than usual, more beautiful, 
with a quality of depth, of having delved.  
 
Creativity and the artist’s vision 
Rilke, in his Letters, told a story about Cézanne. This first and perhaps greatest of the moderns 
began to work seriously in his fortieth year, and did nothing but work for the remaining thirty years 
of his life. “Ill-tempered, distrustful, jeered at, in despair,” he painted “in continual fury, at variance 
with every single one of his works, none of which seemed to attain what he considered the most 
indispensable thing, la réalization.” 
Once, at the table, a visitor mentioned Balzac's short story The Unknown Masterpiece. This story 
“with incredible foresight of coming developments” describes how a painter destroyed himself 
when he discovered that there are no contours - only vibrating transitions. On hearing this Cézanne 
“stands up from the table in spite of Madame Brémond, who certainly did not appreciate this kind 
of irregularity, and, voiceless with agitation, keeps pointing toward himself and showing himself, 
himself, himself, painful as that may have been.” 
 
Vision, in the quite literal sense, is the artist’s source. What is out there, seen with the eyes of the 
artist who strives as Cézanne did, to see the truth, yields huge, unexpected gifts and mysteries. We 
have been exploring the interdependence, through vision, of the artist and the world.  
We have learned how choice, through attention, can open the sight. 
 
 
When space takes over 
There is a movement, in this kind of seeing, into spaciousness, when space takes over. To deny it, 
as the artists bent on linear perspective denied it, and as those who now learn to draw by the 
monocular copying of “flattened” areas, is to reject an enormous and generous gift. I am not talking 
here about the popular drawing exercise called “negative space” in which you are asked to use that 
deadened, monocular, “flat” vision associated with grids and glass. Space is not negative, never flat, 
and once seen can become the dominant aspect of the field. 
.  
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One of the advantages of seeing flat “negative space” (I am not denying there are some) is that it 
gives you access to a great deal of accuracy unavailable if you “stay inside” the boundaries of the 
form you are supposed to be drawing. By shifting your attention to the “outside” you abandon 
preconceptions about that form’s shape which, as we’ll see later, actively interfere with your sight. 
Think now how it would be if you, in your art, could retain this superficial accuracy, and receive in 
addition the power, generosity and reality of depth? You would no longer be “filling in” a flat area - 
but delving, gouging, journeying into the depth which you actually experience, with your eyes. How 
much truer (and stranger) your work would be then! 
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