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Read first!

"The Blue Jay, as we clearly see, 
Is so much like the green Bay tree 
That one might say the only clue 
Lies in their dif-fer-ence of hue, 
And if you have a color sense, 
You'll see at once this difference." 
---- R. W. Wood 1917

Image and text taken from S. Coren, C. Porac & L. M. Ward, Sensation and Perception.

Many of us have at least once come across optical illusions in our lifetime. Beside being fun to solve, 
optical illusions have the power to puzzle and bewilder because we have an implicit trust that what our 
senses tell us is physical reality.

Illusions are a nice window into how the brain works. "The mind sees and the mind hears. The rest is 
blind and deaf." said Epicharmus 450 years before the birth of Christ. It is surprising to find out that the 
eye cannot see, it merely perceives information which is passed down to the brain where innumerable 
processes of classification, comparison, and decision-making are initiated. 

In this section we have gathered many instances where the senses (the brain?) tell lies. You can find 
them grouped for your easier access in the menu on the left side. Probably you have seen some of the 
listed optical illusions before, such as the "classical" - the geometrical-optical - illusions, since they have 
been known a fairly long time. 

Beside the collection of optical illusions you can find a brief introduction to perception containing some 
explanations for these puzzling effects.

Compiled by Ramona Winkler, edited and expanded by Gerd Waloszek (SAP User Experience) 

Note on the Source of Images 

The images in this online book come from different sources:

●     Some of them can be found on many Websites and seem to be treated as if they were in the public 
domain; typically, we added "Source: unknown" to these images 

●     Other images are taken from books, such as Roger Shepard's book Mind Sights: Original Visual 
Illusions, Ambiguities, and Other Anomalies. Of course, the copyright belongs to the respective 
authors.

●     The remainder of the images has been redrawn by us according to originals found in journals or 
textbooks; these images are not in the public domain but you may ask us for permission to use them.

In all cases, where the images were not redrawn by us, we added the respective source information.

Status
●     Version 1.3.3 (May 2007): Note on the source of images added 
●     Version 1.3.2 (May 2006): High-resolution versions of the Liar and Triangle illusions added 
●     Version 1.3.1 (April 2006): Minor technical and typographical updates 
●     Version 1.3: New induced motion images added
●     Version 1.2: Comments from Walter H. Ehrenstein jr, University of Dortmund, added; a couple of 

minor changes made 

 

This paper can be found in Resources on the SAP Design Guild Website (www.sapdesignguild.org).
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Phenomena of Contrast

1. Collection of Optical Illusions: 
Phenomena of Contrast

Hermann Grid Illusion | New Version | Springer - Subjective Diagonals | Simultaneous Contrast | 
Checker-Shadow Illusion | Koffka Ring | Ehrenstein's Pattern | Bezold Effect: Color Assimilation 

For an explanation of many of the contrast phenomena, see Context Effects. 

 

Hermann Grid Illusion

While scanning over the left matrix you probably see gray blobs in the intersections of the black crosses 
formed by the white squares (vice versa for the right matrix). These blobs can be explained by reference 
to receptive fields and lateral inhibition. 

Note: Concerning the Hermann grid, its history and follow-up, see see Bernd Lingelbach and Walter 
Ehrenstein's recent review (in German) in: www.leinroden.de/304herfold.htm 

 

New Version of the Hermann Grid Illusion
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Phenomena of Contrast

  
Try counting the black dots! :)

 

Springer - Subjective Diagonals

Capillary gray lines are visible on the diagonals.

 

Simultaneous Contrast
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Phenomena of Contrast

Place your mouse pointer 
over the image in order to 
envision the illusion!

 

The small squares within the larger ones are all exactly the same color gray (just move your mouse over 
the image and convince yourself). As you can see, the lightness of the background effects the way in 
which we perceive the lightness of the small squares: the very left small square seems darker than the 
very right one. The perception of this kind of display is a result of lateral interactions. 

 

Checker-Shadow Illusion

In this illusion from E. H. Adelson called checker-shadow illusion, the squares marked A and B are the 
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Phenomena of Contrast

same shade of gray (we checked that in an image processing program). Like in the simultaneous 
contrast example above, the environment of a square determines its perceived lightness.

 

Koffka Ring

Place your mouse pointer over the 
image in order to envision the illusion! 

The gray ring on the black and gray or black and white ground appears to be uniformly gray. However, if 
you divide the ring into two parts, the gray color appears to be different depending on the color of the 
ground.

 

Ehrenstein's Pattern

In the first image the non-existing circles appear to be very bright. 
In the next image they seem to be very dark.

 

Bezold Effect: Color Assimilation

file:///Y|/resources/optical_illusions/contrast_phenomena.html (4 von 5)08.05.2007 10:28:30



Phenomena of Contrast

The blue or yellow areas adjacent to the green triangles (on the left side) influence the appearance of 
the green triangles. The yellow makes the green appear lighter and the blue makes the green appear 
darker. Moreover, it is as if a blending of colors occurs - the green triangles have a light bluish tinge in 
the yellow environment. This phenomenon is the opposite of a contrast effect where one expects nearby 
colors to accentuate the differences between adjacent areas. 
(You can notice the same effects with different colors on the right side of the image) 

Animated version of the Bezold effect
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Gestalt Laws

1. Collection of Optical Illusions: 
Gestalt Laws

Proximity | Closure | Similarity | Good Continuation

For an explanation of the Gestalt laws, see Perceptual Organization - Gestalt Laws of Grouping.

 

Proximity

We tend to group nearby objects.

 

Is the left center circle bigger than the right center circle? 
No, they are both the same size.

 

Closure
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Gestalt Laws

We are so accustomed to seeing closure that we sometimes close things that aren't.

 

Similarity

We tend to group objects with similar properties (color, shape, texture).

 

Good Continuation
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Gestalt Laws

We tend to assign objects to an entity that is defined by smooth lines or curves.
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Geometrical-Optical Illusions

1. Collection of Optical Illusions: 
Geometrical-Optical Illusions

Hering's Optical Illusions | Ehrenstein's Optical Illusions | Meyer's Optical Illusions | Zöllner's Optical 
Illusions | Müller-Lyer's Optical Illusions | Poggendorf's Optical Illusions 

 

Hering's Optical Illusions

Place your mouse pointer over 
the image in order to envision the 
illusion!

 

 

The slanted lines cause the illusion that the blue lines are not parallel. In fact they are! 

 

Place your 
mouse 
pointer over 
each image 
in order to 
envision 
the illusion!

The circles make the blue squares seem distorted.
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Geometrical-Optical Illusions

 

Place your mouse pointer 
over the image in order to 
envision the illusion!

 

 

You probably perceive the middle lines as bowing out slightly. In fact they are parallel! 

 

Ehrenstein's Optical Illusions

Place your mouse pointer over the image in order to envision the 
illusion!

 

 

Slanted lines make the blue square seem distorted. 

 

Meyer's Optical Illusions

Place your mouse pointer over the image in order to envision the 
illusion!
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Geometrical-Optical Illusions

 

The center shape is in fact a circle. 

 

Zöllner's Optical Illusions

Place 
your 
mouse 
pointer 
over 
each 
image 
in order 
to 
envision 
the 
illusion!

Parallel lines intersected by a pattern of short diagonal lines appear to diverge. 
Explanation: the brain is attempting to interpret this image as if it were part of a three-dimensional scene.

Place your mouse pointer over the image in 
order to envision the illusion!

A variant of Zöllner's optical illusion based on parallel bars. Note that the strength of the illusion depends on 
the pattern, especially on the slope of the diagonal pattern lines.

 

Müller-Lyer's Optical Illusions

Place your mouse pointer over the image in order to envision the illusion!
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Geometrical-Optical Illusions

 

 

Probably the most famous and most studied illusion was created by German psychiatrist Franz Müller-Lyer 
in 1889.

Although your eyes tell you that the left horizontal line is longer than the right one, they are equal in length. 

 

Poggendorf's Optical Illusions

Place your mouse pointer over the image in order to envision the 
illusion!

 

 

The single line if continued joins with the lower of the pair, not the top. 

 

 top

Source:  Optical Illusions 

 

file:///Y|/resources/optical_illusions/geometrical.html (4 von 4)08.05.2007 10:28:32

file:///Y|/resources/optical_illusions/index.htm


New Geometrical-Optical Illusions

1. Collection of Optical Illusions: 
New Geometrical-Optical Illusions

Kindergarten Illusion | Münsterberg Illusion | Simplified Münsterberg Illusion | Rope Illusion | Taylor-
Woodhouse Illusion

The following newer geometric-optical illusions are presented without comments. Most of them are 
caused by conflicting local and global image features. 

 

Kindergarten Illusion

Click image for larger version

 

Münsterberg Illusion

file:///Y|/resources/optical_illusions/geometrical2.html (1 von 3)08.05.2007 10:28:32



New Geometrical-Optical Illusions

Click image for larger version 

 

Simplified Münsterberg Illusion

Click image for larger version 

 

Rope Illusion

Click image for larger version 
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New Geometrical-Optical Illusions

Taylor-Woodhouse Illusion

Click image for larger version 

Click image for larger version
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Perspective, Constancy of Size

1. Collection of Optical Illusions: 
Perspective, Constancy of Size

Size Constancy | Ponzo's Optical Illusions

For an explanation of the constancy phenomena, see Perceptual Constancy.

 

Size Constancy

Place your mouse pointer over the 
image in order to envision the illusion!

 

 

Which creature appears bigger? If you measure them you'll probably be surprised to find out that they 
are both the same size. The creature appears to increase in size as it gets further away due to what is 
called 'perspective'. Perspective is evoked in this image by the pattern, and the lines on the wall which 
tend to converge on to a common point in the distance.

Source: Roger Shepard (1990). Mind Sights: Original Visual Illusions, Ambiguities, and Other 
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Perspective, Constancy of Size

Anomalies. San Francisco: W. H. Freeman.

 

Ponzo's Optical Illusions

Place your mouse pointer over the image!

 

 

The two slanted lines arranged like an inverted V evoke the impression of perspective. Thus, the upper 
objects (line, circle, barrel), which are framed by the diagonally converging line segments, are perceived 
to differ in length from the twin objects beneath. 

 

 top
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Subjective Contours, Foreground - Background

1. Collection of Optical Illusions: 
Subjective Contours, Foreground - Background

Subjective Contours | Foreground - Background

 

Subjective Contours

 

When you look at the picture, do you see a white triangle floating in front of the black circles? Most 
people do, although there is not one there! The way the circle parts are cut out, makes us think a 
triangle is there! 

Download also high-resolution TIFF versions of this illusion:

●     1800px, very large, variant 1800px, variant very large, ZIP archive of all hi-res images 
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Subjective Contours, Foreground - Background

 

Here, we have a similar phenomenon with a white circle floating above converging lines. Again, the way 
the lines are cut out, makes us think a circle is there! 

 

Foreground - Background

For an explanation of the foreground-background phenomenon, see Perceptual Organization - Figure 
and Background.

You can see either a vase or two faces, depending on whether you define the background as being the 
white or the black color. 
Source: unknown
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Subjective Contours, Foreground - Background

 

A sax player or a young woman's face? 
Source: unknown 

 

A bearded man's face with ivory leaves or a couple kissing? 
Source: unknown
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Subjective Contours, Foreground - Background

    

Is it the word "Liar" or a man's face? 
Source: unknown

Download also high-resolution TIFF versions of this illusion:

●     1800px, very large, inverted 1800px, inverted very large, ZIP archive of all hi-res images 

 

The face of a young or an old woman? 
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Subjective Contours, Foreground - Background

Source: unknown; on http://mathworld.wolfram.com/YoungGirl-OldWomanIllusion.html (Wolfram 
Research) you will find more on the history of this illusion (the drawing was created in 1915 by the 
British cartoonist W.E. Hill).

 

Is this a rabbit or a duck? 
Source: unknown
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Perceptual Conflicts - Impossible Figures and More

1. Collection of Optical Illusions: 
Perceptual Conflicts - Impossible Figures and More 

Geometrical Figures | Illusions by Roger Shepard | Stroop Effect

 

Geometrical Figures

This illusion is called the Necker Cube.  
Keep your eyes on the blue dot. Is it in front, or in back of the cube? 

 

The stairs should turn upside down during a steady gaze. 
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Perceptual Conflicts - Impossible Figures and More

  

Where does this triangle end, where does it start?

 

Illusions by Roger Shepard

Source of the following four figures: Roger Shepard (1990). Mind Sights: Original Visual Illusions, 
Ambiguities, and Other Anomalies. San Francisco: W. H. Freeman.

At the top of the picture you see happy faces, at the bottom the faces are sad. If you turn the picture 
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Perceptual Conflicts - Impossible Figures and More

around you'll get the same effect.

 

Do you trust your counting abilities? How many feet does this elephant have?

 

Anything strange about this wheel?
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Perceptual Conflicts - Impossible Figures and More

What's wrong with this arch?

 

Stroop Effect

Try calling out loud the color of each word as fast as you can! 
This optical illusion is called the 'Stroop Effect'.
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Motion Perception

1. Collection of Optical Illusions: 
Motion Perception

For an explanation of motion perception, see Motion Perception.

 

This following optical illusions induces the perception of motion:

 

You can open a larger version in a separate window. 
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Motion Perception

 

You can open a larger version in a separate window. 
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Motion Perception

 

You can open a larger version in a separate window. 

 

You can open a larger version in a separate window. 

Sources: Unknown 
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Pinwheel

1. Collection of Optical Illusions: 
Pinwheel

This animated optical illusion called "Pinwheel" was created by Troy Zerr, ©1995.

 

Screenshot of the Pinwheel application 

 

Proceed as follows
1.  Download the file pinwheel.zip. 
2.  Execute the program on your PC. 
3.  Concentrate on the center of your screen for about half a minute. 
4.  Now take a look at any nearby object. Do you notice a change in your perception?

 

 top
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Definition of Perception

2. Introduction to Perception: 
Definition of Perception

Perception is the process by which organisms interpret and organize sensation to produce a meaningful 
experience of the world. Sensation usually refers to the immediate, relatively unprocessed result of 
stimulation of sensory receptors in the eyes, ears, nose, tongue, or skin. Perception, on the other hand, 
better describes one's ultimate experience of the world and typically involves further processing of 
sensory input. In practice, sensation and perception are virtually impossible to separate, because they 
are part of one continuous process. 

Thus, perception in humans describes the process whereby sensory stimulation is translated 
into organized experience. That experience, or percept, is the joint product of the stimulation and of 
the process itself. Relations found between various types of stimulation (e.g., light waves and sound 
waves) and their associated percepts suggest inferences that can be made about the properties of the 
perceptual process; theories of perceiving then can be developed on the basis of these inferences. 
Because the perceptual process is not itself public or directly observable (except to the perceiver 
himself, whose percepts are given directly in experience), the validity of perceptual theories can be 
checked only indirectly.

Historically, systematic thought about perceiving was the province of philosophy. Philosophical 
interest in perception stems largely from questions about the sources and validity of what is called 
human knowledge (epistemology). Epistemologists ask whether a real, physical world exists 
independently of human experience and, if so, how its properties can be learned and how the truth or 
accuracy of that experience can be determined. They also ask whether there are innate ideas or 
whether all experience originates through contact with the physical world, mediated by the sense organs.

As a scientific enterprise, however, the investigation of perception has especially developed as 
part of the larger discipline of psychology. For the most part, psychology bypasses the questions 
about perceiving raised by philosophy in favour of problems that can be handled by its special methods. 
The remnants of such philosophical questions, however, do remain; researchers are still concerned, for 
example, with the relative contributions of innate and learned factors to the perceptual process.

Such fundamental philosophical assertions as the existence of a physical world, however, are taken for 
granted among most scientific students of perceiving. Typically, researchers in perception simply accept 
the apparent physical world particularly as it is described in those branches of physics concerned with 
electromagnetic energy, optics, and mechanics. The problems they consider relate to the process 
whereby percepts are formed from the interaction of physical energy (for example, light) with the 
perceiving organism. Of further interest is the degree of correspondence between percepts and the 
physical objects to which they ordinarily relate. How accurately, for example, does the visually perceived 
size of an object match its physical size as measured (e.g., with a yardstick)? 

 

Text taken from
●     Peter Lindsay & Donald A. Norman: Human Information Processing: An Introduction to Psychology, 

1977.
●     ENCYCLOPÆDIA BRITANNICA
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Perceptual Organization

2. Introduction to Perception: 
Perceptual Organization

Gestalt Laws of Grouping | Figure and Background

Organizing raw sensory stimuli into meaningful experiences involves cognition, a set of mental activities 
that includes thinking, knowing, and remembering. Knowledge and experience are extremely important 
to perception, because they help us make sense of the input to our sensory systems. 

 

Gestalt Laws of Grouping 

How people perceive a well-organized pattern or whole, instead of many separate parts, is a topic of 
interest in Gestalt psychology. According to Gestalt psychologists, the whole is different than the sum of 
its parts. Gestalt is a German word meaning configuration or pattern. 

A major goal of Gestalt theory in the 20th century was to specify the brain processes that might account 
for the organization of perception. Gestalt theorists, chief among them the German-U.S. psychologist 
and philosopher, the founder of Gestalt theory, Max Wertheimer and the German-U.S. psychologists 
Kurt Koffka and Wolfgang Köhler, rejected the earlier assumption that perceptual organization was the 
product of learned relationships (associations), the constituent elements of which were called simple 
sensations. Although Gestaltists agreed that simple sensations logically could be understood to 
comprise organized percepts, they argued that percepts themselves were basic to experience. One 
does not perceive so many discrete dots (as simple sensations), for example; the percept is that of a 
dotted line.

Without denying that learning can play some role in perception, many theorists took the position that 
perceptual organization reflects innate properties of the brain itself. Indeed, perception and brain 
functions were held by Gestaltists to be formally identical (or isomorphic), so much so that to study 
perception is to study the brain. Much contemporary research in perception is directed toward inferring 
specific features of brain function from such behaviour as the reports (introspections) people give of 
their sensory experiences. More and more such inferences are gratifyingly being matched with 
physiological observations of the brain itself.

Many investigators relied heavily on introspective reports, treating them as though they were objective 
descriptions of public events. Serious doubts were raised in the 1920s about this use of introspection by 
the U.S. psychologist John B. Watson and others, who argued that it yielded only subjective accounts 
and that percepts are inevitably private experiences and lack the objectivity commonly required of 
scientific disciplines. In response to objections about subjectivism, there arose an approach known as 
behaviourism that restricts its data to objective descriptions or measurements of the overt behaviour of 
organisms other than the experimenter himself.

 

Figure and Background

Not only does perception involve organization and grouping, it also involves distinguishing an object 
from its surroundings. Notice that once you perceive an object, the area around that object becomes the 
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Perceptual Organization

background. Gestalt psychologists have devised ambiguous figure-ground relationsips - that is, 
drawings in which the figure and ground can be reversed - to illustrate their point that the whole is 
different from the sum of its parts.

The "figure and ground" illusion is commonly experienced when one gazes at the 
illustration of a black vase the outline of which is created by two white profiles. At 
any moment one will be able to see either the black vase (in the centre area) as 
"figure" or the white profiles on each side (in which case the black is seen as 
"ground"). The fluctuations of figure and ground may occur even when one fails 
deliberately to shift attention, appearing without conscious effort. Seeing one 
aspect apparently excludes seeing the other. 

Although such illustrations may fool our visual systems, people are rarely confused about what they see. 
In real world, vases do not change into faces as we look at them. Instead, our perceptions are 
remarkably stable. 

Note: The Gestaltist's concept is "figure-ground segregation" is not only referring to foreground-
background, but also covers situations, e.g., in which you look through a window outside at a tree. The 
frame of the window is then the ground the tree the "figure", although it is behind the "ground."

See: Ehrenstein, W. (1930). Untersuchungen über Figur-Grund-Fragen. Zeitschrift für Psychologie, 117, 
339-412.

 

Text taken from
●     ENCYCLOPÆDIA BRITANNICA

Note from
●     Walter H. Ehrenstein jr., Leibniz Research Center for Human Factors, Dortmund University
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2. Introduction to Perception: 
Perceptual Constancy

Perceptual constancy denotes the tendency of animals and humans to see familiar objects as 
having standard shape, size, colour, or location regardless of changes in the angle of 
perspective, distance, or lighting. The impression tends to conform to the object as it is or is assumed 
to be, rather than to the actual stimulus. Perceptual constancy is responsible for the ability to identify 
objects under various conditions, which seem to be "taken into account" during a process of mental 
reconstitution of the known image. 

Even though the retinal image of a receding automobile shrinks in size, the normal, experienced person 
perceives the size of the object to remain constant. Indeed, one of the most impressive features of 
perceiving is the tendency of objects to appear stable in the face of their continually changing stimulus 
features. Though a dinner plate itself does not change, its image on the retina undergoes considerable 
changes in shape and size as the perceiver and plate move. What is noteworthy is stability in perception 
despite gross instability in stimulation. Such matches between the object as it is perceived and the 
object as it is understood to actually exist (regardless of transformations in the energy of stimulation) are 
called perceptual constancies.

Dimensions of visual experience that exhibit constancy include size, shape, brightness, and colour. 
Perceptual constancy tends to prevail for these dimensions as long as the observer has appropriate 
contextual cues; for example, perception of size constancy depends on cues that allow one a valid 
assessment of his distance from the object. With distance accurately perceived, the apparent size of an 
object tends to remain remarkably stable, especially for highly familiar objects that have a standard size.

Psychologists have proposed several explanations for the 
phenomenon of size constancy. First, people learn the general 
size of objects through experience and use this knowledge to 
help judge size. For example, we know that insects are smaller 
than people and that people are smaller than elephants. In 
addition, people take distance into consideration when judging 
the size of an object. Thus, if two objects have the same retinal 
image size, the object that seems farther away will be judged as 
larger. Even infants seem to possess size constancy.

Another explanation for size constancy involves the relative sizes 
of objects. According to this explanation, we see objects as the 
same size at different distances because they stay the same size 
relative to surrounding objects. For example, as we drive toward 
a stop sign, the retinal image sizes of the stop sign relative to a 
nearby tree remain constant - both images grow larger at the 
same rate.

The experience of constancy may break down under extreme conditions. If distance is sufficiently great, 
for example, the perceived size of objects will decrease; thus, viewed from an airplane in flight, there 
seem to be "toy" houses, cars, and people below. 

 

Text taken from
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●     ENCYCLOPÆDIA BRITANNICA

Source of Figure 
●     Roger Shepard (1990). Mind Sights: Original Visual Illusions, Ambiguities, and Other Anomalies. San 

Francisco: W. H. Freeman.
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2. Introduction to Perception: 
Context Effects

One of the simplest instance of relational (or context) effects in perception is that of brightness contrast. 
Thus, the apparent brightness of a stimulus depends not only on its own luminance but also on that of 

the surrounding stimulation. The same gray square 
looks whiter against a dark background and blacker 
when placed in a bright surround.

Analogous context effects are evident in many 
commonplace experiences. A man of average height 

seems to be a runt when he is on a basketball court with much taller players; yet the same man looms 
like a giant when refereeing a game played by little boys. It is known that a typical winter's day seems 
delightfully balmy when temperatures rise after a week of subfreezing weather.

To the Gestaltist, contrast effects dramatize the relational nature of perception. They also play a 
significant role in a more recently developed adaptation-level theory, which also provides a general 
perceptual model. At the core of the model is the notion that the manner in which a stimulus is perceived 
depends not only on its own physical characteristics but also on those of surrounding stimuli and of 
stimuli previously experienced by the observer. In other words, the perceiver is said to be perceptually 
adapted to past sensory stimuli; his adaptation level forms a kind of zero point against which any new 
stimulus is perceived. An example is provided by the almost overwhelming silence one experiences 
when the sound of an air conditioner (to which he has adapted) suddenly ceases.

Note: Concerning the Hermann grid, its history and follow-up, see see Bernd Lingelbach and Walter 
Ehrenstein's recent review (in German) in: www.leinroden.de/304herfold.htm

 

Text taken from
●     ENCYCLOPÆDIA BRITANNICA

Note from
●     Walter H. Ehrenstein jr., Leibniz Research Center for Human Factors, Dortmund University 
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2. Introduction to Perception: 
Depth Perception

Depth perception is the ability to see the world in three dimensions and to perceive distance. Although 
this ability may seem simple, depth perception is remarkable when you consider that the images 
projected on each retina are two-dimensional. From these flat images, we construct a vivid three-
dimensional world. To perceive depth, we depend on two main sources of information: binocular 
disparity, a depth cue that requires both eyes; and monocular cues, which allow us to perceive depth 
with just one eye.

 

Binocular Disparity

Perhaps the most important perceptual cues of distance and depth depend on so-called binocular 
disparity. Because our eyes are spaced apart, the left and right retinas receive slightly different images. 
This difference in the left and right images is called binocular disparity. The brain integrates these two 
images into a single three-dimensional image, allowing us to perceive depth and distance. The 
phenomenon of binocular disparity functions primarily in near space because with objects at 
considerable distances from the viewer the angular difference between the two retinal images 
diminishes.

 

Monocular Disparity

Monocular cues are cues to depth that are effective when viewed with only one eye. Although there are 
many kinds of monocular cues, the most important are interposition, atmospheric perspective, texture 
gradient, linear perspective, size cues, height cues, and motion parallax.

Interposition: Probably the most important monocular cue is interposition, or overlap. When one object 
overlaps or partly blocks our view of another object, we judge the covered object as being farther away 
from us.

Atmospheric Perspective: The air contains microscopic particles of dust and moisture that make 
distant objects look hazy or blurry. This effect is called atmospheric perspective, and we use it to judge 
distance.

Texture Gradient: A texture gradient arises whenever we view a surface from a slant, rather than 
directly from above. The texture becomes denser and less detailed as the surface recedes into the 
background, and this information helps us to judge depth.

Linear Perspective: Linear perspective refers to the fact that parallel lines, such as railroad tracks, 
appear to converge with distance, eventually reaching a vanishing point at the horizon. The more the 
lines converge, the farther away they appear.

Size Cues: Another visual cue to apparent depth is closely related to size constancy. If we assume that 
two objects are the same size, we perceive the object that casts a smaller retinal image as farther away 
than the object that casts a larger retinal image. This depth cue is known as relative size, because we 
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consider the size of an object's retinal image relative to other objects when estimating its distance. 
Another depth cue involves the familiar size of objects. Through experience, we become familiar with 
the standard size of certain objects. Knowing the size of these objects helps us judge our distance from 
them and from objects around them.

Height Cues: We perceive points nearer to the horizon as more distant than points that are farther 
away fom the horizon. This means that below the horizon, objects higher in the visual field appear 
farther away than those that are lower. Above the horizon, objects lower in the visual field appear farther 
away than those that are higher. This depth cue is called relative hight, because when judging an 
object's distance, we consider its height in our visual field relative to other objects.

Motion Parallax: Motion parallax appears when objects at different distances from you appear to move 
at different rates when you are in motion. The rate of an object's movement provides a cue to its 
distance. The more distant objects appear to move in a more slower pace.

 

Text taken from
●     ENCYCLOPÆDIA BRITANNICA
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2. Introduction to Perception: 
Motion Perception

One explanation of motion perception involves a form of unconscious inference. That is, when we walk 
around or move our head in a particular way, we unconsciously expect that images of stationary objects 
will move on our retina. We discount such movement on the retina as due to our own bodily motion and 
perceive the objects as stationary.

In contrast, when we are moving and the image of an object does not move on our retina, we perceive 
that object as moving.

Movement is also at the heart of a set of observations of considerable significance in the historical 
development of Gestalt theory. These observations concern circumstances in which people perceive 
movement in the absence of actual physical motion of the stimulus. One familiar instance of this class of 
events is referred to as the phi phenomenon. In simplest form, the phi phenomenon can be 
demonstrated by successively turning two adjacent lights on and off. Given appropriate temporal and 
spatial relations between the two lights, an observer will perceive the first light as if it were moving from 
its location to that of the second light. People may perceive motion when none actually exists. The 
motion-picture screen, for example, presents a series of briefly flashed, still images; the movement 
people see is a creation of their own perceptual systems. 

Note:Optical phenomena of motion perception are as or even more striking than as of static patterns, 
see Walter Ehrenstein's recent review "Basics of Seeing Motion" in: www.abonet.com.br/abo/665/
abo665.htm

 

Text taken from:
●     ENCYCLOPÆDIA BRITANNICA

Note from
●     Walter H. Ehrenstein jr., Leibniz Research Center for Human Factors, Dortmund University 
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2. Introduction to Perception: 
Individual Differences in Perceiving

The Role of Experience | Sex and Age | Cultural Influences

 

The Role of Experience

Experience in interacting with the world is vital to perception. Without visual experience, the visual 
system does not develop properly as can be demonstrated with people who were blind for a long time 
and then had their vision restored late in life. When their vision was restored, they were often confused 
by visual input and were unable to see the world accurately. 

  

Sex and Age

It is difficult to assess the degree to which differences related to the sex of the perceiver are biologically 
based or are the cultural product of traditional differences in sex role. Biological sex and sex role thus far 
have been hopelessly confounded in experiments with human subjects. Nevertheless, both age and sex 
are found to be implicated in these differences in perceptual style. Specifically, field dependence 
declines with increasing age, as does the closely related susceptibility to optical illusions. 

  

Cultural Influences

Beyond sex differences in perceiving that seem to be culturally imposed, there is evidence for more 
general cultural influences on perception. The burden of much research is to show that the type of 
physical environment people construct for themselves or choose to inhabit can influence their style of 
perceiving. 

 

Text taken from
●     ENCYCLOPÆDIA BRITANNICA
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3. References: 
Suggested Readings on Illusions and Visual Perception

 

Authors A-D | Authors E-K | Authors L-Z

Author(s) Title Year Publisher 

Agostini, Franco Visual Games 1986 Facts on File

Akins, Kathleen, ed. Perception 1996 Oxford University Press

Armstrong, Tim Colour Perception: A Practical 
Approach to Colour Theory

1991 Tarquin Publications

Armstrong, Tim Make Moving Patterns: How to 
Make Optical Illusions of Your Own

1982 Tarquin Publications

Arnheim, Rudolf Art and Visual Perception: A 
Psychology of the Creative Eye

1974 University of California 
Press

Arnheim, Rudolf Visual Thinking 1989 University of California 
Press

Backhaus, Werner G.K.; 
Kliegl, Reinhold; Werner, 
John S.

Color Vision Perspective From 
Different Disciplines

1998 de Gruyter

Banta, Chris Seeing is Believing? Haunted 
Shacks, Mystery Spots, & other 
Delightful Phenomena

1995 Funhouse Press

Blakemore, Colin Mechanisms of the Mind 1979 Cambridge University 
Press

Block, J. Richard; Yuker, 
Harold E.

Can You Believe Your Eyes: Over 
250 Illusions and Other Visual 
Oddities

1992 Brunner/Mazel Trade

Bloomer, Carolyn Principles of Visual Perception 1990 Herbert Press

Boff, Kenneth R.; 
Kaufman, Lloyd; 
Thomas, James P. (Eds.) 

Handbook of Perception and 
Human Performance, Vol. 1

1986 John Wiley and Sons

Bruce, Vicki; Green, 
Patrick

Visual Perception: Physiology, 
Psychology, and Ecology

1992 Lawrence Erlbaum 
Associates

Cobb, Vicki How to Really Fool Yourself: 
Illusions for all Your Senses

1982 Lippincott

Cole, K. C. Vision: In the Eye of the Beholder 1978 Exploratorium Press

Coren, Stanley; Porac, 
Clare; Ward, Lawrence M

Sensation and Perception, 
International Edition

1979 Academic Press, Inc.
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Cornsweet, Tom Visual Perception 1971 Academic Press

DiSpezio, Michael 
Anthony 

Optical Illusion Magic: Visual 
Tricks & Amusements

2000 Sterling Publications

Doherty, Paul; Rathjen, 
Don

The Chesire Cat & other Eye-
Popping Experiments on How We 
See the World

1995 John Wiley & Sons

Doherty, Paul; Rathjen, 
Don

The Magic Wand and other Bright 
Experiments on Light and Color

1995 John Wiley & Sons
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3. References: 
Suggested Readings on Illusions and Visual Perception

 

Authors A-D | Authors E-K | Authors L-Z 

Author(s) Title Year Publisher 

Ehrenstein, Walter H. jr.

Basics of seeing motion 2003 Arquivos Brasileiros de 
Oftalmologia, Volume 66 
(5): www.abonet.com.br/
abo/665/abo66505.htm

Ehrenstein, Walter H. Untersuchungen über Figur-
Grund-Fragen

1930 Zeitschrift für 
Psychologie 117, 339-
412 

Ernst, Bruno Adventures with Impossible 
Figures

1986 Tarquin Publications

Ernst, Bruno The Eye Beguiled: Optical Illusions 1992 Benedikt Taschen Verlag

Ernst, Bruno The Magic Mirror of M. C. Escher 1985 Tarquin Publications

Escher, M. C. Escher on Escher: Exploring the 
Infinite

1989 Harry Abrams

Locher, J. L.; Escher, M. 
C. 

His Life and Complete Graphic 
Work

1982 Harry Abrams

Falletta, Nicholas The Paradoxicon: A Collection of 
Contradictory Challenges, 
Problematical Puzzles, and 
Impossible Illustrations

1990 John Wiley & Sons, Inc.

Falk, David et. al. Seeing the Light: Opticis in 
Nature, Photography, Color, 
Vision,and Holography

1986 Harper Row

Fineman, Mark The Nature of Visual Illusion 1996 Dover Publications

Frisby, John Seeing: Illusion, Brain, and Mind 1979 Oxford University Press

Gibilisco, Stan Puzzles, Paradoxes and Brain 
Teasers: Optical Illusions

1990 Tab Books

Goldstein, E. Bruce Sensation and Perception, 5th 
Edition

1999 Brooks/Cole Publishing 
Co.

Gordon, Ian Theories of Visual Perception 1989 John Wiley & Sons

Gregory, Richard Even Odder Perceptions 1994 Routledge

Gregory, Richard Eye and Brain: The Psychology of 
Seeing

1990 Oxford University Press
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Gregory, Richard; 
Gombrich, E. H., eds.

Illusion in Nature and Art 1980 Gerald Duckworth & Co.

Herschenson, Maurice The Moon Illusion 1989 Lawrence Erlbaum 
Associates

Hogbin, Stephen Appearance & Reality : A Visual 
Handbook for Artists, Designers, 
and Makers

2000 Cambium Pr

Julesz, Bela Dialogues on Perception 1995 Massachusetts, MIT 
Press

Kaiser, Peter K.; 
Boynton, Robert M.

Human Color Vision, 2nd Edition 1996 Optical Society of 
America

Kanisza, Gaetano Organization in Vision: Essays on 
Gestalt Perception

1979 Praeger Publishers

Kaufman, Lloyd Sight and Mind: An Introduction to 
Visual Perception

1974 Oxford University Press

Köhler, Wolfgang Gestalt Psychology 1947 Liveright
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3. References: 
Suggested Readings on Illusions and Visual Perception

 

Authors A-D | Authors E-K | Authors L-Z 

Author(s) Title Year Publisher 

Leeman, Fred Hidden Images: Games of 
Perception, Anamorphic Art, 
Illusion from the Renaissance to 
the Present

1976 Harry Abrams

Levine, Michael W.; 
Shefner, Jeremy M.

Fundamentals of Sensation & 
Perception, 2nd Edition

1991 Brooks/Cole Publishing 
Co. 

Bernd Lingelbach, Walter 
H. Ehrenstein jr.

Das Hermann-Gitter und die 
Folgen

 Institut für Augenoptik 
Aalen: www.leinroden.
de/304herfold.htm

Lindsay, Peter H.; 
Norman, Donald A.

Human Information Processing: 
An Introduction to Psychology, 
2nd Edition

1977 Academic Press

LLinas, Rodolfo The Workings of the Brain 
Development, Memory, and 
Perception: Readings from 
Scientific American Magazine

1990 W. H. Freeman

Luckiesh, M. Visual Illusions, Their Causes, 
Characteristics & Applications

1965 Dover Publications

McIlwain, James T. An Introduction to the Biology of 
Vision

1996 Cambridge University 
Press

Moscovich, Ivan Fiendishly Difficult Visual 
Perception Puzzles

1986 Sterling Publications

Papathomas, Thomas, 
et. al.

Early Vision and Beyond 1995 Massachusetts, MIT 
Press

Rock, Irvin The Logic of Perception 1987 Massachusetts, MIT 
Press

Schiffman, Harvey Sensation and Perception: An 
Integrated Approach

1995 John Wiley & Sons

Scientific American The Mind's Eye 1986 W. H. Freeman

Seckel, Al The Art of Optical Illusions 2000 Carlton Books

Sekuler, Robert; Blake, 
Randolph

Perceptionl, Third Edition 1994 McGraw Hill
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Shepard, Roger Mind Sights: Original Visual 
Illusions, Ambiguities, and Other 
Anomalies

1990 W. H. Freeman

Slocum, Jerry; 
Botermans, Jack

Optical Illusions and Other Puzzles 1995 Bookman International

Solso, Robert Cognition and the Visual Arts 1994 Massachusetts, MIT 
Press

Southall, James P.C. 
(Ed.) 

Helmholtz's Treatise on 
Physiological Optics, Volumes I 
and II

1962 Dover Publications, Inc. 

Wade, Nicholas The Art and Science of Visual 
Illusions

1982 Routledge & Kegan Paul

Wade, Nicholas Visual Allusions: Pictures of 
Perception

1990 Lawrence Erlbaum 
Associates

Wandell, Brian Foundations of Vision 1995 Sinauer Associates

Yantis, Steven Visual Perception : Essential 
Readings (Key Readings in 
Cognition)

2000 Psychology Pr

Zeki, Semir A Vision of the Brain 1993 Blackwell Scientific 
Publications
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3. References: 
Links on Optical Illusions and Visual Perception

 

●     A Web Collection of Optical Illusions
●     Galleries of Illusions and EluZions
●     Optical Illusions, Scientific Toys, Visual Effects, and Even a Little Magic
●     Collection of Optical and Sensory Illusions - Introductory Level and Advanced Level
●     A Study of Different Geometric Effects
●     The Joy of Visual Perception: A Web Book
●     Mighty Optical Illusions 
●     Encyclopedia Britannica on Perception
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