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Abstract

The principal application of the stereoscope is to induce apparent depth from two slightly different stimuli — usually photo-
graphs. In his classical article describing the stereoscope, Wheatstone referred to this as stereoscopic depth perception. Wheat-
stone also presented radically different patterns in the stereoscope thereby inducing binocular rivalry. Whereas stereoscopic
depth perception reflects cooperation between the two eyes, binocular rivalry is evidence of their competition. Rivalry is an
example of non-stereoscopic stereoscopy: the stereoscope is used to display a phenomenon that does not yield the perception
of solidity. Anaglyphic examples are shown which indicate the scope of binocular rivalry art.
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Introduction

Studies of binocular vision are among the oldest topics of vi-
sual inquiry. Interest has been directed principally to single
and double vision rather than stereoscopic depth perception,
which entered the experimental scene with the announce-
ment of the stereoscope by Charles Wheatstone (1838).
Long before the invention of the stereoscope, rivalry between
dissimilar images in each eye was described as were some
of its characteristics (see Wade and Ngo, 2013). Wheatstone
realized that binocular rivalry could be investigated more con-
veniently with the aid of a stereoscope. Among the different
types of stereoscope were those that presented differently
coloured stimuli viewed through similarly coloured filters;
they became called anaglyphs (see Wade, 2023) and the pat-
terns presented in this article are of this type. The anaglyphs
are designed to be viewed with red/cyan filters. Stereoscopic
art has been mainly confined to photography although ab-
stract works have increased since the introduction of random
dot stereograms (Julesz, 1971). Examples of art based on
binocular rivalry have been sparse in comparison

Binocular rivalry refers to the oscillating appearances when
markedly different patterns are presented to the eyes. It can
be experienced with Fig. 1 when viewed with two eyes so that
one looks through the red filter and the other through the
cyan. Closing one eye and then the other results in visibility
of each monocular component in turn. With both eyes open
the pattern appears unstable, changing from parts of one in-
termingled with different parts of the other and occasionally
the whole of one pattern visible for a short time. Stereoscopic
photography requires that the filters are: left eye/red and right

eye/cyan. Reversing the filters destroys the stereoscopic
depth. No such restrictions apply to binocular rivalry although
reversing the filters can produce changes in the rivalry experi-
enced. Two factors are at play: differences between the filters
and also between the eyes. It is frequently the case that one
eye is dominant and this can result in the pattern or parts
of it viewed by that eye remaining visible for longer than the
corresponding parts in the other pattern.

Rivalry has a much longer descriptive history than stereo-
scopic depth perception, partly because the competing pat-
terns are easier to present to the eyes without any special
device (see Wade, 1998). Following the invention of stereo-
scopes there has been a growing interest in producing bin-
ocular art, either from paired photographs or less commonly
from paired drawings or paintings. Surprisingly, much less
attention has been directed to art involving binocular rivalry
considering that the visual dynamics of rivalry are more strik-
ing than the subtleties of stereoscopic depth perception. The
visual transformations that occur during binocular rivalry are
easy to experience but difficult to describe. This applies par-
ticularly the changes that take place when complex patterns
compete with one another. Scientists have tried to overcome
this by using very simple patterns like gratings but few artists
have exploited the dynamic variety that is a consequence of
competitive processes occurring in the brain.

Rivalry art

The options for rivalry art are broader than those for stereo-
scopic art and they can be expressed through photography
as well as graphics. Indeed, binocular rivalry with anaglyphs
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presents an additional advantage because the component
patterns can interact with one another in vision without the
viewers so that many visual possibilities arise; they can also
be projected onto a screen so that the rivalry can be expe-
rienced by many viewers. In all the illustrations that follow
the component patterns can be seen by viewing through one
coloured filter at a time.

Three broad categories of pattern combinations will be pre-
sented: paired photographs, paired graphics and paired pho-
to-graphics (combinations constructed from a photograph
and a graphic design).

Photographs in rivalry

Wheatstone described the mirror stereoscope to the Royal
Society on 21 June, 1838, now celebrated as Internation-
al Stereoscopy Day. Six months later, in January, 1839, two
different methods for making photographic images were an-
nounced to the public (see Schaaf, 1992). First, Jacques Lou-
is Mandé Daguerre (1787-1851) described his positive meth-
od, followed quickly by the report of a paper-based negative
process by William Henry Fox Talbot (1800—1877). Daguerre
treated silvered-copper metal plates to make them sensitive
to light which after exposure produced single positives called
daguerreotypes, whereas Talbot coated paper with silver
chloride so that a negative image was formed following ex-
posure to light; positives could be formed by contact printing
the negatives. Daguerre and Talbot are shown together (and
in anaglyphic rivalry) in Fig. 2.

Fig. 2 Daguerre and Talbot by Nicholas J. Wade. The photograph of
Daguerre was taken by Biot and that of Talbot by Moffat.

Wheatstone was aware of Talbot's photographic experiments
before they were made public and he saw the advantages
of paired photographs for stereoscopy. Wheatstone asked
Talbot to take stereoscopic photographs for him, but Talbot
made the separations between the two views too large to be
combined stereoscopically, resulting in rivalry. Thus, the first
photographs that displayed rivalry were produced in error
(see Wade, 2021)!
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Fig. 3 Autumn at Villa Serbelloni by Nicholas J. Wade. A photograph of Villa Serbelloni in Bellagio, Northern Italy is combined with one of the
autumnal ivy on a wall in its grounds.

Unlike stereoscopic photographs, where the two components
need to retain close correspondence in space and time, rival-
ling photographs are not so constrained. Moreover, there is
no ‘correct’ arrangement of the filters and eyes: stereoscopic

photographs do not reverse in depth with reversal of the filters
but rivalry can be quite different with such reversals, depend-
ing on eye dominance. Rivalling photographs need to be suffi-
ciently different for competition rather than cooperation to take
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Fig. 4 Summer and winter by Nicholas J. Wade. A metal tree casting its summer shadow is contrasted to its snow-covered state in winter.

place. Another strategy is to combine two similar photographs select the components so that they reflect different aspects of
with a few features in rivalry; the stability of the overall scene is the same subject, like portraits of the same person at different
disturbed by the localized rivalry within it. It is also possible to ages. Examples of some of these are shown in Figs. 3-5.
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Fig. 5 Ecclectic collector (Werner Nekes) by Nicholas J. Wade.
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Stereoscopes are very collectable items because of the
variety and ingenuity of the many models that have been
made. Werner Nekes (1944-2017) assembled a remarkable
collection of pre-cinematic optical devices (see Dewitz and
Nekes, 2002; Mannoni, Nekes and Warner, 2004; Nekes and
Kieninger, 2015; Wade, 2004). In Fig. 5, he is shown, in a typ-
ically playful pose, to one eye combined with a photograph of
part of his collection in the other.

Portraits that rival with one another can be of the same
person either in contrasting postures, at different ages or
carried by appropriate graphical or textual motifs. The two

Fig. 6 Gaussian curves by Nicholas J. Wade. The contours follow
the lines of normal distribution functions as defined by Gauss over

300 years ago. The curves are graphically repeated and superimposed;

one series is inclined at right angles to the other.

components need not be of the same person as is the case
for Fig. 2, so that a wide variety of possibilities can be enter-
tained (see Wade, 2021, 2023).

Graphics in Rivalry

Experimental research on binocular rivalry has tended to use
lines as stimuli. Either achromatic or complementary-co-
loured parallel lines are presented to one eye with the same
pattern at right angles in the other. More complex drawings
and paintings are employed to induce rivalry in Figs. 6-8.

Fig. 7 White hole by Nicholas J. Wade. A splash painting
on a set of parallel lines is present in each eye but one
is at right angles to the other. The white centre from which
the paint radiates is common to both eyes.
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Fig. 8 Eye wash by Nicholas J. Wade. The component patterns are based on a flow painting in which paint was gently poured onto water lying
on a horizontal board; the pattern on the surface of the water is transferred to the board after which the water evaporates. The same pattern is
presented vertically and horizontally.
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Photo-graphics — combinations of graphics
and photographs

Rivalling contours can be derived from a variety of sourc-
es and the following anaglyphs combine photographs with
graphics that have some relationship to them. That is, the
starting points for each anaglyph are a photograph and a
graphic design (either a drawing or a painting). For example,
Fig. 9 presents a combination of a photograph of the ruins of
the cathedral at St. Andrews with a painting that is based on
St. Andrew's Cross.

Fig. 9 St. Andrew crossed by Nicholas J. Wade.

The graphical elements themselves can be manipulated prior
to combination with a photograph, which itself can be modi-
fied. The photographic element in Fig. 10 was taken in a large
mirror kaleidoscope and the drawn design was modified us-
ing computer graphics.

Text can be employed as the graphical element for combi-
nation. The text can be conventional typescript or it can be
specially drawn, depending upon the photographic subject
matter. In the case of Fig. 11, the text is itself potentially am-
biguous being in reversed as well as normal orientation; the
photograph (of a distillery on the isle of Islay, Scotland) has
been rendered in outline.

The final anaglyph (Fig. 12) has many allusory associa-
tions in addition to the binocular rivalry it induces. First, the

Fig. 10 Kaleidoscopic portrait by Nicholas J. Wade.
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allusion is to Magritte’s painting of a pipe (The treachery of
images, 1928) beneath which he painted ‘this is not a pipe’.
Magritte is drawing a distinction between objects and pic-
tures representing them as well as between individual and
collective categories of linguistic labels (see Foucault, 1982;
Wade, 1990). A variant of the painting can be seen by one

eye. The other eye is presented with my graphical answer
to Magritte displayed on a computer monitor; the text reads
‘this is a pipe’ because it is written to reflect the shape of
Magritte's painted pipe. There is also the playful device of
seeming to paint on the computer monitor. The second allu-
sion is to Magritte’s painting (Clairvoyance, 1936) of an egg

Fig. 11 Distilled wisdom Il by Nicholas J. Wade.
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Fig. 12 Pipe dreams (Homage to Magritte, twice) by Nicholas J. Wade.

lying on a table to the side of his canvas (in the manner of
the pipe in Fig. 12); his representation of the egg is what it
will be in the future — a bird in flight — not what is before
him. In like manner, looking at the pipe on the desk in Fig. 12
results in a transformed image so that the representation of
the object is a word.

Conclusion

Non-stereoscopic stereoscopy refers to the use of the stereo-
scope to present markedly different images to each eye. They
then engage in binocular rivalry, which is the unstable ap-
pearance of parts of each component image and occasion-
ally of all one monocular image. Rivalry reflects competition
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between the eyes rather than the cooperation that yields the
appearance of depth in conventional stereoscopy. The im-
ages are presented as anaglyphs. While anaglyphs do not
separate the images to each eye as completely as reflecting
and refracting stereoscopes do, they have the advantage of
providing a combined image to two eyes. The principal pur-
pose of non-stereoscopic stereoscopy is to induce binocular
rivalry. This article has described and displayed various ways
in which this can be achieved. However, like conventional ste-
reoscopy, it can be employed to carry allusory messages that
are a characteristic of pictorial imagery.
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