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1.

AN OPTICAL ILLUSION

An opticalillusion is a false impression in the brain
of what eyes are seeing. It is a misleading sensation
produced by something that really does not exist.
Optical illusions are experienced by everv normal
person. They are even experienced by pigeons, ish
and other animals.

The optical illusions arise due to a variety of
causes. The most common illusions involve shape,
size, position, association, angle, colour, movement
etc. This book presents different types of illusions
along with some experiments on illusions which a
child can perform.
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2.

OPTICAL ILLUSIONS DUE TO
MENTAL OSCILLATION

In this type of illusion vision is influenced by the
mind out of the two alternatives. One sees only one
alternative at a time. Just by blinking the eyes one
can see the other alternative. Here are some
examples of this type of illusions.
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2.1 ILLUSION OF CUBES

How do you see the black areas of the these
cubes— as the tops or bottoms?

Black areas of the cubes are sometimes seen as
the tops and sometimes as bottoms.
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2.3 ILLUSION OF VASE AND TWO
FACES
2.2 ILLUSION OF STAIRS

What do you see in this picture— a vase or two

Which way you can climb these stairs— from faces? .
above or from below? Both. When you concentrate on black portion you
You can climb these stairs from both sides. see two faces, but when you concentrate on white

portion you see a vase.
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2.4 ILLUSION OF UP AND DOWN

Are you seeing this strange figure from above or
below?

On seeing this figure, you feel you are seeing it
from above at one moment and from below at the
aext.
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2.5 ILLUSION OF COUNTING
How many cubes can you count in this figure ?
It will be 6 if you see the shaded part as the top of
each cube, but it becomes 7 if you look the shaded
part as the bottom of each cube.
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2.6 ILLUSION OF 13 AND B

What do you see at the centre of this figure?
If you perceive the figure horizontally you will see

the letter B but if you see it vertically you will see it as
the number 13.
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2.7 ILLUSION OF CUBES AND
DIAMONDS

What do you see inside the circle? Do you see six
diamonds forming a star or three cubes?

We see both. Sometimes mind perceives six
diamonds forming a flat star and sometimes it
perceives three cubes in depth.

2.7 Taam<t 30T =+ v giee sy
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2.8 ILLUSION OF A TUBE

Are you looking this unusual tube trom up or

down? ‘

Looking at the tube for about a minute, sometimes
you will feel you are seeing through it from the top
and sometimes from the bottom.
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3.

ILLUSIONS DUE TO BACKGROUND
EFFECT

Certatin illusions are caused due to background
effect on the mind. The viewer’s mind is influenced by
the impact of background. Here are some examples
of such illusions.
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3.1 ILLUSION OF VERTICAL LINES 3.2 ILLUSION OF SPIRAL

In the given fi
longer and why ?

All vertical lines are of equal length. As the Cross
€S converge, the vertical lines seem Jonger.

gure which vertical line appears In the given figure what do you see— concentric

circles or spirals ?

The figure gives the illusion of spirals due to the
background effect but in reality it consists of
concentric circles.

lin
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- 3.3 ILLUSION OF BEND LINES

Do you see the two horizontal lines parallel or
bend?

The two horizontal lines appear markedly curved,
but they are perfectly straight parallel lines. The
curved appearance is due to the lines in the
background. This illusion is called Hering’s figure.
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3..4 ILLUSION OF BEND SQUARE

Why does each side of the square bends inwards

slightly in the middle?
The square in reality is perfect but because of the

background of circles it appears bend inwards in the
middle.

Tt oY Jedeh SToT W & SrvarT Y 3 A< &Y bl g8 4l
feady & ? .
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3.6 ILLUSION OF NON-PARALLFL

3.5 ILLUSION OF DISTORTED

LINES

CIRCLE

Why does the circle appears distorted?

How many vertical lines in this figure are parallel

and straight?

The circle is perfect but appears distorted due to

the background effect of regular triangles.

They are all parallel and straight but due to the
background effect they appear non-parallel and

bend.
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3.7 ILLUSION OF CIRCLES

Which of the three circles is a perfect one?

All the three circles are perfect but the
background pattern makes these circles seem

distorted.
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3.8 ILLUSION OF DARK
RECTANGLES

Which of the two grey rectangles is darker?

The bottom rectangle looks darker because it is
set against a white background but infact both are of
the same darkness.

3.8 3TAT F FTNAT FT WA
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3.9 ILLUSION OF INCLINED
LETTERS

What do you see in the figure?

The letters LINE appear inclined due to the back
ground effect. In fact they are not inclined but are
vertical.

3.9 A F AF AV W WH
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4,

ILLUSIONS DUE TO POSITION AND
ASSOCIATION

Certain illusions are caused by position and
association . Circles of equal size surrounded by
other circles or figures appear unequal.

This is caused due to the association of the
surrounding figures. Here are some examples of
such illusions which arise due to position and
association.
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4.1 ILLUSION OF LARGER CIRCLES

Which of the two circles A or B is the larger?
A looks a little larger than B but in fact both circles
are of the same size. It is the position that deceive us.

4.1 T & T Prey 7 WA

Aaﬁthﬁﬁmwwé?
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4.2 ILLUSION OF LONGER LINES

Which of the two thin lines is longer?

Both the lines are of the same lengths but they
appear of the different lengths due to the association
of thick lines on either side of them.

4.2 & TFT frEw v ww

9 & qaer @rel § hrady ey &2
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4.3 ILLUSION OF LARGER CIRCLES 4.4 ONE MORE ILLUSION OF

CIRCLES
Which of the two circles A or B is larger?
A looks larger than B due to the association of Which of the two centre circles is bigger?
smaller circles outside but in fact both are of the Both are of the same size but the top one appears
same size. bigger as it is surrounded by smaller circles.

4.3 7% I Tray & 3o ww 4.4 I 7T TF AT A
. . . % gl # Har T 8 ?
A 3T B g9l # &9 a1 e | v feas dar & 7 e . ~ . -
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4.5 ILLUSION OF NEARNESS 4.6 ILLUSION OF BIGGER

. . . R f') :

Is B nearer to A or nearer to C? Which is blgger A or B:

B looks nearer to A but the distance between A B appears bigger than A but both are of the same
and B is the same as between B and C. Size. A

A

A

h 4

C
A ;
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4.7 MULLER LYER ILLUSION

Which of the two lines a or b is longer?

Both the horizontal lines a and b are of the same
length but the one with the outward turning ends
appears to be appreciably longer.
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5.

ILLUSIONS DUE TO ANGLES

Certain illusions are caused due to inequality of
angles. Angles produce illusory increase in length
and change the apparent directions of the cross lines.

Here are some examples of illusions produced due to
angles.

Bro & Yar g 3fee wm
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5.1 ILLUSION OF LONGER AND
SHORTER
Which is the longer line: AC or BD?
Both the lines are of the same length, but AC
appears longer than BD. It is the acute angle which
gives the illusion that AC is longer than BD.

A
D C
B
5.1 T¥Y T W A T WH

AC 3T BD ¥@r § 9 &t ol g ?

ST B Y@ qu Fvars # g 98 AC @1 BD #
qere T | el feas ot 81 AC @ & BD & 927 fe@d &1
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5.2 ILLUSION OF DIAGONALS

Which diagonals is longer: AB or AC?

AB and AC both are of the equal lengths but due to
the different angles AB appears longer than AC. You
can check with a ruler, if you do not believe it. -

5.2 fawuit @ giee-ww

AB 3T AC Taepuif # @taar sy g ?
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5.3 ILLUSION OF INTERSECTING
LINES

Which of the lines b or c is aligned with oblique line
a?

Line ‘a’ appears aligned with ‘b’ but in fact ‘a’ is

aligned with ‘c’. This is due to two angles. This is
called Poggendrof illusion.

o

<

5.3 et et @ 3hez W

bR c@AMAA RN aT@ BN Hg A 27
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5.4 ILLUSION OF LONGEST LINE

Which of the three straight lines a, b and c is the
longest ?

All the three lines a, b and c are of the same length.
Due to the different angles the straight parts of the
lines look with different lengths.

/

. ™~
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a
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5.5 ILLUSION OF LENGTH

Which of the two horizontal lines is longer?

Both the horizontal lines are of the same length but
because of the converging lines the top line looks
longer.

5.5 WFTS W qheT WH
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5.6 ANOTHER ILLUSION OF LENGTH

How does the length of lines A and B compare?
A appears longer than B due to angle effect but in
fact both are of the same length.

[\

/

5.6 AT W AW IheT-WH
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5.7 iILLUSION OF BIGGER ANGLE

Which angle A or B is larger?
Both are equal but they look unequal due to the
other angles on either sides which are different.

A

570 & T AN W WH

AR BHRM A RTqrasr 27
T &Y IO Y AT AT & AT BFTY a7 et P
BT P FTLOT A W1 AW faady 2
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6.

ILLUSIONS DUE TO SHAPE

Certain shapes also produce illusions. Spirals
produce a strange impact on eyes and give rise to
illusions. Black and white circles also produce
illusions. Here are some examples of this type of
illusions.

A & T 3T WW

TG ARfTAT A 3fe s dar e €1 aftfer sttt @
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6.1 ILLUSION OF GO-ROUND

See this spiral and revolve the book as quickly as
possible. When you stop, what do you see?

The pattern suddenly seems to go round in the
opposite direction.

6.1 TR T gT6T WH

TH Aftfer 5% B @ 3 T AT A TATST | Fep TX
W a1 3@d &7
7g aftfer =% faada feam & wwan feard 2ar @)
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6.2 ILLUSION OF TRIANGLES AND
PIGEON HOLES

See this pattern for about two minutes. What do

you see? .
You will see rows of triangles, rows of pigeon-holes

and rows of open boxes.

6.2fasgsﬁsﬁ'rmﬁfasrw

=g P &Y ST &1 PHATE b 3@t | T/ &4 T JF6 T
feard qar 27
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6.3 ILLUSION OF HONEY COMB =

Look at this pattern for about two minutes. What
do you see?

You will see the circles begin to appear like
hexagons.

6.3 WEHFET F T I IivT-wH

A 3 FAere O 59 Py it dEa ‘
¥ fears Jar &7 T

- T P g A anf wesema e st
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6.4 ILLUSION OF SPIRAL

See this spiral and revolve the book. What do you
see?

You will see spiral becoming smaller or bigger
depending which way you are revolving the book.

6.4 gt TF T WA

T9 U =% & AT @A A TEIF B AT | T 40
fears qar &7 |
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6.5 ILLUSION OF CIRCLES

Look at these circles and keep on looking. What
do you see?
You will see as if circles are revolving.

6.5 IAV F WH
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7.

ILLUSIONS DUE TO MENTAL
PRECEPTION

Certain illusions are caused due to our mental
perception. Our perception is our view of the world.
Due to mental perception we see the things as we
understand them. Due to this,incomplete objects
appear complete to our eyes. Here are some
examples.

AATEE TE AL FIA Fhea-wH

EW g6 WH AT 9 ST T Ieq= 81d & | AHraF
Waﬁawwa‘%%ﬁmﬁmaﬁmnﬁmfxmw#
F@dr | ATt aEq ate # aEqE 99 T § frard 3 E
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7.1 ILLUSION OF LETTERS

Do yoursee any of the letters complete?

No letter is complete but they seem normal when
viewed from a distance. Due to the mental
perception one perceives the word EDITOR clearly.

EDITOR

7.1 AW T gheT wH

FAT T AT H & 3 o 31T vt faars 2 22

mmsﬁwmqﬁmﬂﬁmwémwﬁa
@Wﬁ%ﬁmﬁmmﬁa%mﬁmnom@a
oTee T feran g fears < 2
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7.2 ANOTHER ILLUSION OF
LETTERS

What do you read here?

You are able to read the word SUNSHINE even
though it is not written here but the black shadows

made the word appear. One sees what one expects
to see.

JUN-
JTINE

7.2 A T AW I6T-9H

a9 TR FAT TGJ B ?

g4 SUNSHINE T g4 forar fears ar e aafr 5g
9TsE T B2 Y 7&K X7 76X oA T 21 A e qerd
BT TTDTE B IR T & | wH a8 qres Rraar & i g

wieqss # giafafag & smar 21
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7.3 ILLUSION OF A BIRD

What do you perceive in the figure?

In the figure the brain perceives the clear outline of
the bird though it is not sketched completely. It is
because the brain perceives what it expects to
perceive.

/—?‘,\

7.3 Pafear #1 WA

T P | qu | E@d a7

g fe ® afeass ua fafear & &9 @r &1 Sty g
AT &, Tty Patear & ag qu = 78 21 g safed gar
g fop AfeasF a8 I@ar & S T8 <@AT Arear €1
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8.

ILLUSIONS DUE TO IRRADIATION

This is the effect of a bright region extending into
the surrounding area. In this type of illusions, the eye
undergoes small involuntary movements so that the
image on the retina is thrown on its different parts.
The nerves on the retina are affected by the
surrounding nerves, so that a sharp change of
intensity at a boundary is spread over an appreciable
area. Due to this a bright area spreads into a dark
area which produces an illusion. Here are some
examples of this type of illusions. ‘

THE AT e & PO 6L -AH

ferely Persr & T ITH & & | WP B Berd @ B o
gfte o deT &1 AT | FH W & e IH & i @
FAT=T T A Tl & Fa AT I FAA qre Frafava
TP AAT-FA fFEq 9T g2 9ar g\ 399 Lear A
AE=TbTd T T b AfeABT3A § YATIaT B STy @ | gfeomH
gg orar ¢ {F e & =eT yepreT ah drgar fifHa 9 Wk
A ATAT @1 FAH TG P BTl AT | THP el ST @ LS,
WiHa & 1A & | THF B FT & ATA WA & FD SIS
I fear o &)

53



8.1 ILLUSION OF DARK AND BRIGHT

Which circle is larger: white or black?
White appears larger than the black circle due to
irradiation effect but both are of the same size.

o O

8.1 IH® AT YA T UH

A o T g & & A 2
THF P B LAT I FIA I Bl JA1 § T91 fe@rs <ar
g Afer areqe ® T S & qHI TR &
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8.2 ILLUSION OF CROSS ROADS

When you see the crossings of this figure, you will
see grey spots at all the points where the lines cross.
It is due to irradiation effects.

8.2 Fradl g asH T WH

5 qH 39 M @ Fred &4 feeal A @A B ey
%m@%mﬁq—aﬁwmﬁma‘oaﬁﬂﬂaﬁ%ﬁw
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9.

VERTICAL-HORIZONTAL ILLUSIONS

Vertical lines of the same length as the horizontal
ones always appear longer. When any vertical figure
is broadened, it gives the illusion of shortening. Here
are some examples of this type of illusions.

Feafa AT qfasr @it & aW

Afqs Tarst ® G AR @ AT @ qal el
i ey feaTs 341 €1 e ey S eat e strepfa o1 <iteTd
qrE STl & oY I S 1 o € Y gt &Afaw
TTE FHH & @ BNl TH PR & 3-8 & T SeTe
Tt far 2
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9.1 ILLUSION OF TWO
PERPENDICULAR LINES

Which line is longer, vertical one or horizontal
one?

Both the lines are of the same length but vertical
line appears longer than horizontal.
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9.2 ILLUSION DUE TO BROADENING

Which of these boxes have maximum height?
All  are of the same height but due to the

broadening effect, their heights appear to be
decreasing.
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9.3 ILLUSION OF HAT

Is this hat as wide as it is high?

The height and width of the hat at the brim are
identical but height appears to be more than the
width. This is because of the fact that the vertical
lines often look longer than horizontal lines.

This is an amazing maze also. Try going at one
arrow and coming out at the other.
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10.

ILLUSIONS DUE TO MOVEMENT

Illusions of movement may occur when the eye is
misled by a series of events happening one after
another. This illusion is used in street advertising
signs. A series of electric bulbs switched on and offin
sequence can be made to appear like a moving
pattern. In fact, there is no movement at all.

Another illusion is that of full moon. [t appears
bigger when it is near horizon than when it is high in
the sky. The photographs of the moon do not reveal
any difference in size, the effect is clearly not based
on atmospheric refraction. It is based on something
that happens in the brain after the equal sized retinal

images of the moon in its different locations are
registered.

Moon also appears moving when in fact clouds
infront of it are moving. This effect is called induced
movement. A similar impression is created when a
neigbouring train moves and we feel as our own train
is moving in the opposite direction.

lllusion of movement is created when we see a
movie. The still pictures are shown at a higher speed
than the persistance of our vision and we feel as if the
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events are continous. We come across many‘optnlcal
illusions caused due to movement in our daily life.
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11.1 STRANGE STAND

Look at this object. It is easy to draw on paper but
it is impossible to build out of wood

11. —

-

-
STRANGE OBJECTS.

Some strange objects are given here. These can be

drawn on paper but can not be made out of wood or
metal.
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11.2 STRANGE FRAME 11.3 STRANGE STEPS

See this frame and ask any carpenter to make it. .
Even a master carpenter can’t make i. See these strange steps and try to find out top and
bottom step. You cannot find because this stairway
~1s an impossibility.
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11.4 STRANGE TRIANGLE

See this wooden triangle. You can draw it on paper
but no carpenter can make it.
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11.5 STRANGE CREATURE

Try to identify this strange creature. Is it a rabbit or
a duck? It gives the illusion of both depending on
which part you concentrate.
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12.

OPTICAL ILLUSION EXPERIMENTS

grse-ww wvaet @
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-12.1 TO MAKE CIRCLES FROM LINES

On a piece of card board, draw four lines as shown
in the figure. Push a pin through the centre of the
circle, then rotate the piece of cardboard. You wiill
see two concentric circles. This illusion is created
due to motion.
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12.2 AN OPTICAL ILLUSION WITH A
MATCH STICK

Take two match sticks and a small rubber band.
Remove the heads of the match sticks. Put the
rubber band on two of the fingers of your left hand as
shown in the figure. Now put a match stick in this
rubber band and give many turns to the rubber band
from end A to end B. Then insert the other stick in
between the two fingers as shown in the figure. Now
move the A end of match stick with the finger of your
right hand so that end B will be stopped by the
second match stick.

Now you can demonstrate the illusion to your
friends. You can show that first stick can be passed
through the second stick. For this, you raise your
right finger and during this moment the B end of the
stick comes back to your right finger. This
movement will be so quick that your friends will not
notice it. This illusion is also caused due to the
motion.
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12.3 ILLUSION TO SEE THROUGH
THE HAND

If you want to see through the hand, you should
take a piece of paper and roll it in the form of a tube.
Put its one end with the right hand to the right eye.
Then hold your left hand at the tube as shown in the
figure. Focus your eyes on some point on the wall of
the room. You will feel as if you are looking through a
hole in your left hand. If you move your hand, you can
adjust the hole in the centre of your hand.

This illusion is created due to binocular vision. In
tact the picture of the hand in your left eye runs over
the picture which you see with your right eye.
Further, if you move your hand, the hole will appear
moving away from the centre of your left hand. On
moving the hand back again, the hole moves back to
the centre of the left hand.
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12.4 ILLUSION OF THREE COINS
FROM TWO COINS

To demonstrate the illusion of three coins from
two coins, hold two coins between your forefingers
as shown in the figure. Rub the coins against each
other. A third coin will appear between and below the
other two. This illusion is caused due to the
persistance of images of the coins in the eyes for a
period of one sixteenth of a second.
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12.5 AN _I‘LLUSION WITH A PENCIL

Take a pencil and hold its one end with your fingers
as shown in the figure. Then you move your hand up

"and down to a distance of four to five centimeters.

Hold the pencil between the fingers tightly. You will
feel as if you are holding a rubber pencil which bends

all the time.
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12.6 TO MAKE A STAMP DISAPPEAR

You can make a stamp disappear as follows:

Put a stamp on a table. Then put a glass of water on
the stamp. Cover the glass with a plate as shown in
the figure. Try to see the stamp, it will disappear. This
illusion is created by the bending of light rays due
to refraction. The rays of light bend due to refraction
when they travel from water to air and make the
stamp disappear.
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12.7 TO CREATE COLOURED
CIRCLES

Make a circle on a piece of paper as shown in the
figure. Put it on a cardboard. Now push a pin through
the centre of the circle and turn it quickly. Many
circles of different colours are created. If youreverse
the direction of rotation the order of colours will
change. This is a mysterious illusion of colours.
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12.8 A MISSING PIECE OF CAKE

In the figure a triangular piece of cake is missing

but if you turn the figure upside down you will find the
missing piece of cake.
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