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Introduction
CLEAR AND EASY-TO-FOLLOW ILLUSTRATED DIRECTIONS
This book dissects the most fascinating and confounding black-and-white optical illusions, patterns 
and tiling, explaining in a concise fashion how they work, how to design and create them, and how 
to personalize and play with them to your heart’s content. With accessible yet illuminating text and 
workable samples, this intriguing art “cookbook” is appropriate for graphic designers, teachers, artists, 
art lovers and the curious who enjoy contemplating how the mind works and how the eye sees.

How To Draw Incredible 
Black-and-Wh ite Optical 
Illusions
PREAMBLE
The essence of Optic Art (or Op Art), the main topic of this book, is to play with our optic nerves, to 
surprise and to create the illusion of shades, dimensions and motion. Blank spaces, negative spaces, 
XOR spaces, interspaces, interferences, aliasing, and repetitive geometric textures are the palette the 
Op Artist uses to create powerful optical illusions and visual effects.

But Optic Art isn’t only based on repetitive patterns that alternate optical contrasts (clear/dark, 
vertical/horizontal, straight/oblique, thick/thin, and so on). It is mostly a type of research that tries to 
achieve the maximum visual effect with the most minimal intervention. Some Op Art paintings are in 
fact both simple and effective.

Optic Art involves the understanding of how our neural mechanism of vision works, and the 
unceasing investigation of new mediums and techniques in the field of visual design to achieve the best 
optical effects.

With the aid of this book and a little patience, you will be able to draw impressive optical illusions 
in a reasonable amount of time. The book is geared toward freelance artists and designers and is not 
intended to serve as a substitute for art class; you will need a basic knowledge of fine arts and digital art 
to enjoy it—but the visuals are easy to follow and you can use your preferred art medium or technique 
to achieve your desired optical effect.

The book contains a collection of my best works showing recent and revisited optical-illusion 
effects, along with demonstrations and tips to inspire you to create your own work. The different optical 
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illusions are organized by effects and applications, such as self-moving static patterns, impossible or 
ambiguous figures, shade effects and distortion effects, presented in a way I hope will make it easy for 
you to put them into practice.

The emphasis of the book is on geometric and abstract imagery and on encouraging your own 
experimentation and discovery: using the examples in the book as a graphic resource, you may compare 
and combine them to create your own optical-illusion compositions. The main purpose, of course, is to 
prompt you to exercise your most valuable resource—your creativity.

Visual i llusions
Optical illusion is a particular style of art that plays tricks on our eyes and consequently baffles 
our perception. You might almost attribute the effect to faulty vision; in fact, these visual tricks are 
sometimes used to assess the performance of the eye or the brain.

While what you see obviously depends on your eyes, it is the job of the brain to make sense of 
that information. Via the optic nerves, the brain receives electrical signals from the eyes, which are 
thereafter converted into the sense of sight. Yet the brain adds some extra ingredients to the received 
image, such as attention, memory and meaning. We actually “see” by comparing images from the 
outside world with the models inscribed in our memory.

Each new object or visual experience is encoded in our memory and subsequently modifies the way 
we perceive things. Sometimes memory clashes with perception, when the stored model and the perceived 
image seem both coherent and incompatible, conveying double or contradictory meanings to the brain. At 
other times, the nature of our visual system itself causes visual interferences, such as seeing an object as 
blurred or vibrating. Whichever may be the case, when your brain gets it wrong, the result is an optical illusion.

The brain is a kind of device with known performances, whose internal workings are not completely 
understood but can be viewed in terms of outputs in relation to inputs. Since the Renaissance, scientists 
have been studying optical illusions to better understand how the brain interprets information (input 
data) and builds a representation of the surrounding world (output data). Meanwhile, architects, fine 
artists and designers have all regularly made practical use of optical illusions to aesthetically enhance 
the appearance of their creations, because real things often appear deceptive and “discordant.” The 
idea, of course, is to produce a pleasant sensory quality in the building, painting or object, or sometimes 
to impress the viewer by creating objects in space that seem larger or smaller than they really are.

To joke and play tricks is also a feature of our human nature, and some artists create optical illusions 
in their artworks as an intellectual game—but also as a challenge, because the means to create visual 
illusions have always been of a scientific or technical nature: illusive perspective, visual distortions or 
even visual ambiguities could never be created without an understanding of what lies behind them.

In fact, most optical illusions were first discovered by artists and designers who produced textures 
and patterns while working within the wide range of the creative arts and crafts, long before they were 
rediscovered and “officially” described by scientists.
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In the beginning was the line
The French painter Edgar Degas once said that art is not what you see, but what you make others see. 
The most visible and crucial element in art is the “line”: it indicates the edge of a flat shape or a solid 
form. A flat shape can be indicated by means of an outline, while a three-dimensional form can be 
indicated by contour lines.

So, drawing is per se an optical illusion: in fact, an artist is able to magically convert the real 3D 
world or any object from his or her imagination into a flat image thanks to a powerful tool: the line!

Drawing is certainly a mental act, but it also requires physical action. We can find the root of this 
physical action in language itself. For instance, the Latin verbs for drawing are delineare and describere, 
which, translated literally, mean, “to draw lines with the help of a linen cord” and “to scratch, trace signs.” 
The English verb “to draw” comes from Indo-European dhragh, meaning “to draw, drag on the ground.”

Scratching or tracing lines on rocks or in the sand must surely have been man’s first attempt at art 
(doodling is actually a very strong natural tendency!). Many examples of this type of early art have been 
found in caves. It is possible that the very first lines traced by humans were intended to have a magic 
purpose. In fact, the South African cognitive archaeologist David Lewis-Williams has rehabilitated the 
interpretation of Paleolithic cave art as a form of magic by focusing on the geometric images appearing 
in great numbers on the cave walls. Lewis-Williams argues that these geometric images are actually 
subjective “entoptic images” that the early artist might have experienced under an altered state of 
consciousness. Entoptic images can be subdivided into six visual types:

1) grid/net

2) parallel strokes

3) random dots or spots

4) zigzag lines

5) curvilinear lines 

6) dendriform or meandering lines (having the shape of a tree or maze).

In normal visual perception, we see objects in the external world when light stimulates the 
appropriate set of cells inside our eyes. This information is then encoded and translated into coherent 
images through the multiple layers of our brain. By contrast, entoptic images are not external visual 
objects, but rather geometric visual hallucinations that emanate from within the brain itself. They 
become apparent in our visual field when the brain is destabilized in certain ways—through sensory 
deprivation, rhythmic chanting or drumming, flickering lights and certain forms of dance, as well as the 
ingestion of hallucinogenic stimulants. In conclusion, according to Lewis-Williams, the origin of line art 
is closely linked to magic visions induced in the context of shamanic trances and ritual practices.

Our early ancestors understood that lines could be powerful tools to depict or represent the real 
or the imaginary world or to leave a trace of one’s existence. This discovery was linked to the ability to 
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mentally identify themselves as thinking individuals, separate from others or the surrounding world. In 
other words, the act of drawing was closely linked to the development of a full “consciousness of self.” 
Tracing lines was and still is like leaving a personal record: “Hello, I was here!” Time may erase our 
memories, but not what is drawn.

Since then, a lot of progress has been made in the field of visual art and we are now able to see, 
understand and reproduce complex pictures. In fact, everyone nowadays can produce, handle, manage 
and share pictures, thanks to digital media and the Internet.

What you wi ll need
The materials and equipment required to create optic patterns and illusive visual effects depend first 
upon your own ability: with a good ruler, a pair of compasses, pencils, pens and some patience you 
should be able to reproduce all the examples in this book without any difficulty. Some will involve 
tracing images in order to duplicate them, for which you can use tracing paper or a light box.

You are also encouraged to use your favorite drawing software program (vector and/or bitmap) 
or other modern devices such as a scanner or photocopier to help you achieve the best visual effect. 
But do not expect to create a masterpiece on the first attempt—it is very important to create as many 
sketches as possible before you start the final realization of your optical-illusion picture.
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Size Distortion
Drawing s imple optical 
i llusions using l ines
The German painter Paul Klee once said, “A line is a dot that went for a walk,” and he was largely 
right! Two distant points can always be joined together by a straight line; in fact, it was by connecting 
prominent stars of the welkin with an imaginary line that early man created the first representation of 
the constellations.

In the rigorous world of mathematics, a line is a straight or curved continuous extent of length 
without breadth. In art, however, it is the fundamental element without which nothing can be outlined 
or represented: it is the essential surge that flows from the artist’s hand.

A line can be cut into segments. With two small segments it is possible to create simple but 
essential figures such as L, V, T and X. But even the simplest geometrical optical illusion can produce 
strong visual effects. An example of this is the early T-illusion, described by the Italian mathematician 
Luca Pacioli in his book De Viribus Quantitatis, published in 1510. Have a look at the capital T below. Each 
bar of the letter is exactly the same 
length, yet the vertical bar seems 
longer. You will discover in this 
book that some optical illusions 
are very difficult to overcome; they 
remain compelling even when you 
are fully aware that what you see 
is wrong.
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Müller-Lyer i llusion 
So, in optical illusions lines and segments are important, and especially the oblique segments and those 
particular combinations of segments called crosses and chevrons (also known as herringbones).

This is the simplest illusion ever. Just draw two lines of equal length (Fig. 1). Then, at each end of 
one line, place two segments in the shape of a right-angled V (or of an angle bracket) pointing outward, 
as shown in Fig. 2a. At each end of the second line, place an identical V shape, but this time pointing 
inward (Fig. 2b). Now the second line looks much longer than the first, even though they are the same 
length. The V-shaped segments, or chevrons, are present in many optical illusions, as you will discover 
in the following pages.
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Parallel or d iverging

In 1860, the German astrophysicist Johann Karl Zöllner noticed that in a herringbone pattern designed 
for a dress fabric, the parallel lines appeared to be divergent and wrote an article on this optical illusion. 
The classic Zöllner illusion traditionally represents a series of oblique parallel lines intersected by 
transversals (see facing page; Fig. 2a).

Fig. 1 shows a set of chevrons, pointing to the right and all exactly aligned and parallel. In a 
herringbone pattern, the adjoining row of chevrons points in the opposite direction (Fig. 2a). The more 
acute the angle of the chevrons, the stronger the illusion will be (Fig. 2b). In Fig. 3a (and its negative 
picture in Fig. 3b) you can see that the alignments of chevrons within the pattern appear to converge 
toward and diverge away from each other.
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The classic Zöllner illusion

If we trace alternating gray and white parallel lines on the herringbone alignments, as shown here in Fig. 1a, 
we obtain the classic Zöllner illusion (see the whole pattern in Fig. 2a) and incidentally increase the virtual 
tilting effect of the pattern.

In Fig. 2a the lines seem not to be parallel, though they are in reality perfectly so. This is because 
the brain misinterprets a series of straight lines in contrast to other regular lines that are perceived 
as background elements. In fact, every array of short oblique segments (Fig. 1a) is interpreted by our 
brain as a whole seamless oblique line leaning in the direction of the segments. If a transversal line is 
traced on this array of parallel oblique segments, the brain “overcorrects” the tilting impression of the 
pattern in the background and, in doing that, it unintentionally makes the straight line in the foreground 
appear to slant in the opposite direction of the leaning segments. We can compare this “overcorrective” 
response (which is probably governed by orientation-specific neurons in the visual cortex) to another 
everyday phenomenon: when you stand in a vehicle such as a train, your body tends to oppose the 
direction of the motion. This balancing effect is a natural reflex.

Figs. 1b and 2b are an interesting variant of the Zöllner illusion by Gianni A. Sarcone.


	Cover
	First Page
	Title Page
	Copyright Page
	Table of Contents
	Last Page



