CHAPTER 10
Painting light and illusory pictorial space
Introductory
The purpose of this chapter is to create a bridge between theory and practice: between the ideas outlined in the previous chapters on painting with light
and those that follow on colour-mixing. The starting point is the same as that for
Chapter 1, namely the dogmas of Professor Bohusz-Szyszko. However, the material presented in the intervening chapters places us in a position to see these in a
different perspective, one that enables us to understand both why they work and
what are their limitations.
Before going any further, an explanation is required as to why there is only
one image of a painting to be found in this chapter (Figure 3). It concerns the
inevitable shortcomings of images printed in books with respect to making points
about interplay between perceptions of the real picture surface and illusory pictorial space and light. The problem arises if assertions found in the text, which
are correct for the arrays of colour referred to, are not confirmed by the images
provided. Unfortunately, for various reasons, both perceptual and technological,
this mismatch can seldom if ever be avoided.
The perceptual reasons concern the small size of reproductions in books
(less than book size) and the close-up viewing position (book-reading distance).
Both of these properties of book illustrations strongly favour surface-texture
and focus-dependent visual cues that can only confirm the integrity of the actual
picture-surface and, consequently, militate against perceptions of illusory pictorial space. As a result, they are only too likely to overwhelm effects due to the
wavelength-combination dependent cues under discussion.
The technological reasons concern the printing process which has intrinsic
and severe limitations with respect to the range and complexity of colours and
surface textures it can reliably produce. As a result, any illustration of the points
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being made in the text would run a very high risk of not having the properties
required of it, particularly with respect to the absence of repetition and admixture
of complementaries.
In view of these problems there is little alternative but to ask the reader to
take on trust the pictorial dynamics described. I only wish it were possible to
show actual paintings in normal daylight viewing conditions.
A graphic approach to the depiction of illusory pictorial space
The three graphs below (Figures 1, 2 and 3) are intended to clarify the three
statements that follow:
• Arrays of unmixed pigment-colours are perceived as being situated on
the picture surface and not in illusory pictorial space.
• Regions of pigment-colour made from complex paint mixtures containing some proportion of complementary colour, are free to take their
place in illusory pictorial space. The reason is that adding the complementaries fools the eye/brain into perceiving depicted surfaces as being
illuminated by light sources other than those illuminating the actual
picture surface.
• Any two or more regions of identical pigment-colours embedded in arrays of nonrecurring, complementary-containing colours, are perceived
as being both on the same plane and in front of the rest of the colours.
Before explaining the graphs, it is important to remember that the rules as
stated above:
• Do not take into account the fact that the eye/brain uses a number of
powerful visual and cognitive processing systems that can under no
circumstances support the perception of an illusion of pictorial space.
These always do their best to ensure that viewers perceive the colours in
paintings as being on an actual picture-surface.
• Cannot produce illusions of pictorial space by themselves. This is why
the phrase “free to take their place in illusory pictorial space” is used.
It is neither the composition of the pigment-colours nor their wholefield relations that determine the relative distance of spatial elements
within the illusory pictorial space, but the presence of pictorial depth
indicating cognitive cues (listed below).
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The three diagrams described and explained
Figure 1 diagrams the perceptual outcomes when the wavelength sensitive
receptors in the retina respond to five patches of different unmixed pigmentcolours situated on a flat surface and to the gradually modifying profile of the
reflected-light coming from it. The response patterns not only provide information that enables the eye/brain to see the five different body-colours (illustrated
as green, red, blue, purple and yellow), but also tells it that they are situated on a
solid flat surface.
Figure 2 diagrams an almost identical situation, but in this case almost imperceptible quantities of pigment mixtures from the opposite side of the colour
circle (which can alternatively be described as “approximate complementaries”)
have been added to the main pigment-colours. In other words: (a) reds, oranges
and purples to the green, (b) greens, yellows and blues to the red, (c) oranges,
yellows and reds to the blue, (d) yellows, blues, and oranges to the purple, (e)
purples, blues and reds to the yellow). These additions completely change the
perceptual situation. The reason it that the eye/brain system that computes the
complementaries as an addition to the reflected-light profile. As a result it no
longer informs the eye/brain either that the surface is flat or that the colours are
situated upon it. Instead they are freed to take their place in the illusory pictorial
space indicated by cognitive cues. Their precise location in that space will depend on a variety of factors that determine which of a number of cognitive depth
cues will be taken into account by the eye/brain.
Figure 3 also diagrams a similar situation. The significant difference is that,
this time, while the three of the pigment colours (green blue, purple and orange)
contain a small amount of approximate complementaries, the two regions of
identical red do not. The perceptual outcome is that the two red patches are seen
as being as they are, namely situated on the picture surface, while the other
three colours have been freed by the addition of the complementaries to take their
place in illusory pictorial space. As before, their precise location in that space
will depend on a variety of factors that determine which of a number of cognitive
depth cues will be taken into account by the eye/brain.
Cognitive cues
Although the main examples of these cognitive depth cues have been listed
in other part of this book, they are worth repeating. So here they are again:
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•

Overlap, which indicates an in front/behind relationship and therefore
3D spatial separation.

•
•

Shading, which indicates volume and therefore pictorial depth.
Familiarity with depicted objects. Since all objects in the real world
are always three dimensional (even paper-thin ones), the eye-brain interprets the images of any three dimensional object that they recognise
in paintings as solid objects existing a three dimensional space. Painting the objects with their familiar colours can play an important part in
buttressing the eye/brains’s interpretation and, accordingly the object’s
sense of solidity. For example, using leaf-colours for trees and fleshcolours for flesh.
Relative sizes of more than one familiar object, particularly if they are
known to have the same measured dimensions. Thus a lamppost that is
perceived as being smaller than another lamppost will tend to be further away. Also the greater the difference in size, the greater will be the
distance between them. These well known truths underpin the laws of
linear perspective, the widely used way of indicating illusory pictorial
depth.

•

An important assertion
There are a huge number of drawings and paintings which show that combinations of some or all of these four factors can create a sense of pictorial space
even in the presence of repeated colours and in the absence of complementarycontaining complex mixtures. However, it can be asserted with confidence that
the sense of space in every one of these would have been dramatically enhanced by removing the repetitions and by insisting that all the colours are
complex mixtures containing a proportion however small of complementaries.1
A thought experiment in two halves
With these diagrams and ideas in mind, we are ready to turn to a two part
thought-experiment designed to clarify the relation of these ideas to actual painting practice. Both parts concern the impact of two patches of colour situated in a
complex array of other colours. In the first experiment, these are identical and in
the second they are different, but only just noticeably so. The painting concerned
1
As we shall see in the Colour Mixing chapters, this means colours from opposite halves of
the colour circle.
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could be of any subject matter but, for present purposes, we can imagine it to be a
still-life containing two earthenware jugs that are both placed on a table top, such
that one is situated nearer to the viewer than the other. The two identical colours
could be patches of earth red, one of which is situated on the surface of one of the
earthenware jugs and the other, on the surface of the other.
Painting number one
In the painting containing two patches of identical colour, all the remaining
regions on the picture-surface have been made to fit the requirements of the dogmas of Professor Bohusz-Szyszko. Thus, with the exception of the two repeated
earth reds, all of them are:
•

Different from all the other colours.

•

Made from mixtures containing some proportion, however small, of
complementary colour.

If these conditions are fulfilled, the situation illustrated in Figure 2 ‘B’
will obtain. All the complex, complementary-containing colours will take
their place in illusory pictorial space and the two patches of identical colour will be perceived as remaining on the picture surface. Since the artist’s
intention is that these should be perceived as situated on the surfaces of the
objects in an illusory pictorial space, an obvious problem ensues. Clearly the
red patches cannot be simultaneously on the surface of the vases and on the
surface of the painting. The situation is intrinsically ambiguous and will be
accompanied by a sense of spatial disjunction. This will be more strongly
felt if the artist has employed a range of traditional devices supporting the
perception of an illusory pictorial space in which the two earth-red earthenware vases are both three dimensional objects and placed on a receding table
top such that one is nearer and the other further away from the viewer. Such
traditional devices would include:
•

Shading both vases in such a way as to indicate rounded surface-forms.

•

Drawing the table top in perspective such that it has a trapezoid shape
with its nearer edge being longer than its further one.

•

Depicting the two vases as being situated at different distances from the
front edge of the table top.

•

Arranging matters so that the shadow of the further vase is obscured
by the nearer vase thus proving the eye/brain with overlap information
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indicating that the latter is further away than the former.
All these are cognitive cues that buttress the insolubility of the eye/brain’s problem when faced with incompatible readings of the spatial location of the two
patches of identical colour in a context of a picture otherwise full of nonrecurring
complementary-containing colours.
Painting number two
Now consider a painting which is identical in all respects to the one just described, except that the two patches of repeated earth red have been differentially
modified with mere suspicions of complementary colour. The difference made
should be scarcely noticeable. No matter how close to the limits of conscious
visual perception this gets, it will be sufficient to ensure that the painting as a
whole now conforms with the dogmas. Accordingly, the two patches of colour
will be freed to migrate from the picture surface and settle into their appointed
places on the illusory surfaces of the vases. As a consequence, the ambiguity due
to the repetition will disappear.
Whichever way one looks at the situation colour repetition, its absence, the
addition of complementary colours into paint mixtures and the strength or weakness of cognitive cues can significantly alter the way we experience a painting.
Pictorial dynamics
As suggested earlier, the primary function of the eye/brain is to make
sense of the visual world. This being the case, as already proposed, it is worth
asking what sense could be made of two patches of colour that are perceived as
floating in front of the remainder of the colours in a painting which otherwise
combine to create a coherent pictorial illusion of objects and their surfaces.
Naturally they will distract attention from other aspects of the painting and,
consequently, the eye/brain will find it be more of an effort to make sense of the
situation. Indeed, the irreconcilability of the alternative interpretations, means
that an irresolvable visual-tension is inevitable.
But what if a painting contains many more identically pigmented colours?
Imagine one in which there are a large number of them situated at a variety of
intervals around the entire picture-surface amongst arrays of nonrecurring, complementary-containing, complex colours. According to the logic just described,
each of the colours within this group will be perceived as being:
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•

On the picture surface (or at least on the same plane).

•

In front of and, therefore, separate from the nonrecurring, complementary-containing, complex colours which are perceived as inhabiting an
illusory pictorial space.

They will also be:
•

Perceptually linked by the principle of similarity to all the members of
the group of identical colours within the painting.

•

Incompatible with cognitive cues suggesting an illusory pictorial space.

The surface-hugging and perceptually linked repeated colours, however
widely separated, will draw attention to themselves. Attempts to ignore them in
the interests of making sense of the image or any part of it will have to be done in
defiance of the eye-brain’s obligation to make sense of all incoming visual cues.
As long as it remains open to and therefore influenced by information coming
from the painting as a whole, it will be trapped in a vicious circle. The visual
discomfort which results is well known. It has often been described by means of
words such as “discordant”, “garish” or, simply, “ugh!”. No wonder Professor
Bohusz-Szyszko found repeated colours in paintings so extremely difficult to
bear.
Naturally eye/brains don’t like such unpleasantness and seek to avoid it.
Two relief strategies suggest themselves:
•

Moving closer to the picture-surface.

•

Averting the eyes.

Both these strategies, though effective and much used, have serious shortcomings. The former automatically gives priority to texture and focus-based visual
systems. Since these can only perceive the picture-surface as a surface, the entire
image, errant patches and all, will find themselves anchored to it. All sense of an
illusory pictorial space will be either lost or, at the very least, seriously compromised.
It hardly needs to be pointed out that the strategy of averting the eyes defeats
the whole purpose of the painting.
Other strategies are available but only to the artists who are responsible for
making the paintings.
•

They can lay the paint on thick or increase the visibility of the separate
brush marks with a view to increasing the force of surface-indicating,
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texture-based cues. The consequences will have much in common with
those that result from moving closer to the picture surface, but will have
the advantage of keeping the whole painting in view.
The use of highly textured impasto and more visible brush marks were both
solutions popular with the early Modernist Painters (the Impressionists)
who were variously inspired directly or indirectly by the example of John
Constable, the fast painters of the Barbizon School and their various studio
teacher’s enthusiasm for the rough and more evident mark-making that
characterised the “ébauche”.2 From early on they gave priority to making
sure that the picture-surface must remain visible because they were passionate in their conviction that paintings should not deceive the eye. Later,
they progressed to exploring the push/pull dynamics of visual tensions for
their own sake.
•

As explained in the foregoing, they can modulate the repeated colours
by mixing in complementaries or near-complementaries in ways suggested in PART 4 : Colour mixing.

The music of colour
Many painters have attached great importance to the possibility of making
visual perambulations within the pictorial world they have created, moving their
gaze hither and thither from feature to feature or colour to colour, whether at the
dictates of fancy or of the artist’s compositional skills. If their interest is in colour,
they will no doubt enjoy journeying through sequences of transitions between
the different colours and within groups of similar colours. Their experience will
be in some ways analogous to that of listening to sequences of the sound transitions which occur between notes and chords in music. In the case of colour experience, the range and subtlety of the possibilities are effectively infinite because
movement from region to region entails the comparative-looking that is capable
of revealing the smallest nuances available to human visual perception.
If the music of the transitions between colours is what gives pleasure to
viewers, imagine the effect on them of arrays of identical colours. Moving the
eyes between them will be equivalent to that of listening to a musical instrument
repeating the same note over and over again. The joys of colour transitions will be
replaced by the harshness of repetition. Moreover all attempts at progressing the
eyes from colour to colour will have to be achieved in face of two counter forces.
2

Chapter 6
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1. The grouping principle which gives equal weight to all the identical colours and therefore provides no indication of which visual route to take.
2. The ever present and inescapable background of discord created by a
chronically perturbed interpretive system. It is difficult to exaggerate the
difference that the removal of these perturbations can make with respect
to the ease and pleasure of looking at paintings.
Discord and Dissonance

Figure 4 : Francis Bacon - Study after Velázquez Pope Innocent X.
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In an era when discordant and competing sounds and sights are so much
a part of daily life, it is very possible that some viewers may find themselves
stimulated by what I have been describing as the mind-splitting ambiguity and
visual discomfort that is generated by colour repetitions. Indeed, they might
legitimately welcome it as giving extra force to intentionally disturbing images.
For example it could be argued that the numerous colour repetitions in the works
of Francis Bacon, such as the one illustrated in Figure 3, play a positive role by
supercharging the intendedly discordant impact of the image. Certainly the existence of multiplicities of repeated colours in paintings will have an important
effect on the feelings of people looking at them.
Optical space
As explained earlier and illustrated diagrammatically in Figure 3, repeated
colours destroy the integrity of illusory pictorial space. The repetition causes
them to jump out of it onto the picture-surface. But, hold on a moment, doesn’t
the phrase “jumping out” imply illusory pictorial space? Of course it does. But it
is a kind of space that has significantly different properties to the one created by
the following rules of Professor Marian Bohusz-Szyszko. In future in this book,
I will refer to this as an “optical space”.
It hardly needs adding that there may be reasons why artist would want to
make use of this optical space. For example, it served the purposes of both Piet
Mondrian and Jackson Pollock, who both believed it to be morally wrong to
create illusory pictorial space, which they saw as a deception, quite as undesirable as the “trompe l’oeil”, to which artists adhering to the academic tradition
aspired. Mondrian when explaining work such as the one illustrated in Figure 5,
got round the seeming inconsistency by describing the space he had created as
a “spiritual space”, and Jackson Pollock (Figure 6), led on by the ideas of the
influential critic Clement Greenberg, preferred to think of paintings, such as the
one illustrated in Figure 6, as providing a “space within the picture surface”. Victor Vasarely had no need for such rationalisations. As illustrated in Figure 7, the
combination of cognitive cues and repetition of colour enabled him to achieve his
objective of maximising optical impact. For Michael Kidner the whole issue was
beside the point. As a “Systems” painter, his priority was clarity in the presentation of the systematic transformations within his images. As illustrated in Figure
8, the repetition of colours does not significantly interfere with this priority.
109

PART 3 : LIGHT AND ILLUSORY SPACE.

Figure 5 - Piet Mondrian

Figure 6 - Jackson Pollock
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Figure 7- Victor Vasarely

Figure 8 - Michael Kidner 111

Complexity simplified
Anyone who is convinced of the validity of the ideas being presented in this
book and wants to put them into practice can be excused for being daunted by the
task of representing the effectively infinite complexities of wavelength combinations found in the light reflected from the surfaces of paintings.. However, they
need not be worried for the complexity is easy to simplify to easily manageable
proportions. One reason for this is that the numbers we can see is determined by
the limits on the sensitivity of the receptors in the retina. More important in the
present context is the fact, as explained earlier, that the visual processing systems
that deals with reflected-light render it invisible. Clearly, if we have no conscious
awareness of something its precise composition is hardly a matter of great importance. In the case of reflected-light the only requirement is that we represent its
two essential characteristics, namely that:
•

Its wavelength composition is infinitely variable and never recurs.

•

The wavelength composition of the light reflecting from any one surface
or region of a surface is never the same as the wavelength composition
of the light reflecting from any other surface or region of a surface

As we shall see in PART 4 (the colour mixing section of this book, which comes
next), the first of these characteristics can be represented in paintings simply by
abiding by the fifth dogma of Professor Bohusz-Szyszko, namely that all colours
painted on the picture surface should be complex mixtures containing complementaries (or near complementaries). There is absolutely no need to worry about
replicating the actual wavelength composition as it occurs in nature.
The second characteristic can be represented by following the fourth dogma
of Professor Bohusz-Szyszko, namely that no colour in a painting should be a
repetition of any other colour in it. There is no need for precise accuracy with
respect to degree of difference.
As we shall see in the following chapters on colour mixing, applying the
fifth dogma makes the fourth dogma easy to follow. Together they open up rich
fields of colour exploration.
Implications
This chapter summarises the practical conclusions that can be drawn from
the ideas presented in the previous chapters and prepares the way for the chapters that follow on practical colour-mixing.

