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The function of the perceptual illusions in research

Having to 5peakﬁbﬁut perceptual illusions, it seems well to
begin with a definiction. We speak of an illusion when the
attributes of a perceived configuration differ from the cor-
responding characteristics of the target. ;>q‘,___;;<
Let us give an example: the paper with the drawing is the
target, and the a and b segments are equal as I draw them
egual; but in the perceptual configuration they are unegual.

There are two ways of considering perceptual illusions.
The more common one is to consider them exceptions, where
our perceptual apparatus did not function well, and therc;} uﬁf.

% . g Yol Lda.f

fore et did not give us, as it always does, fzustworthy in-

i

formation about the real world.

poopte

The other way isjconsidering them as alarm signals, breaks
in the cuiraﬁsléf our naive realism, through which the diffe-
rence between perceptual and real world becomes directly
visible.

There is a natural tendency towards naive realism, that is
to ignore the above difference and to think that what we see
is the real world.

There are several ways to preserve our realism.

So f. ex. when in a car accident the driver says that he did

not see the person crossing the way. What is meant in this

: : : Bu :
statement: 1s: that he did neot direct hJﬁ,Louk or his atten-




tion to the person: in other words, his perceptual apparatus
did function well, only it had not been used the right way.
Perceptual-illusions are impertant;-beeause with perceptual
illusions this type of explanation does not function.
~ Let us take the famous example of the Ganzfeld.
[EST S
Th@&Re is a very big homogeneous wall in front of me and I see
fag. No change of attention and of gﬂZ@ direction helps. We
.Aave to explain why we do not see the wall, although it is
in front of wus. B 2
We begin withgghﬂkiﬂg for the solution of a special pheno-

menon. But soon or late our scope widens. The problem becomes

| 1 &
more general. Why do whe see awa@é when there is a wall?
o '—-'l--"_'I . .|.- g -

Why do we see the color considered on a surfuce}and empty
transparent space before it?

In other words not only the illusory perception but also
Tt/ el p A

the theustwerthy one.panﬁa-a problem.

This is the thesis I intend to illustrate with some examples:
the function of perceptual illusions is to show us that the
perceptual world is a set of problems to be discovered first

and then to be studied and solved. My examples should show

how, studying illusions, fromua limited speécial problem a ‘wider

— e~ S

insight develops.

a) Transparency

My first example is transparency. First of all 1 have to




2
meet &he natural ahjectiﬂn;that the conditions for perceiving

transparency are physical, that transparency is a physical and

not a perceptual phenomenon. Than let usdo a little experiment.
(I) Do you see something transparent here.
e : L ! :

Well, there 1s nuthlngﬁﬂrans arent here, only a mosaic of

opaque pieces of cardboard. And herc?{Il] Certainly not. But
in fact the red pglastic 1is #transparent (IIl) Soy—J—reached
< o ekl

o
tuo-results~—FEirst—of~atl I showed that physical transparency
is neither a necessary nor a sufficient condition for parceiving

transparency. Obviously because the visual system  does

i S SE————

not receive any information whether - the light rays stimula-

ting the retina are paesingthrough a tTﬂﬂﬁparunt{ﬂ#ﬁﬂt?ﬂr not.
f

O47 pailian Ly @l el -

therefore/ we can study the perce ;ign_qf_trﬂﬂsﬁﬁrzrcy
ither whith ' eally transpigrent tagrgets o 1

cpnditions of physical trgnsparency, at will.

Then, what gives rise to the impression of transparency?
Let us do a little demonstration (IV) Now you see transparency
where there was not. This experiment shows that transparency
depends on a complex stimulation, as local stimulation remained
the same.dtedbsneot—ehange,

Having reached the proof that there is no link between

physical and perceptual transparency, it is justified  to

study the perception of transparency either under conditions

of physical transparency, or under conditions of apparent

transparency In other words, the phenomenon being studied




f :‘?fﬂ‘l-"'?-fra [q'}

A Mw FL,L,,E,_
does not regard gust en illusion, but a Eh*&ﬁ@Lﬁﬂth per -

ception as wEll. According to the opportunity (that is,

according to the conditions having to be studied) the illu-

Tt ok,

sory perception or the thrustiworthy perception can be used
49~a—diﬁ?&ﬂ? for reaearch.i%vxﬁ' b e ool ¢iw4“

LZ(‘ }/L . h-v'?.-'_:?:lh\ f)‘\i s{w‘}&‘;«.- . ’61...-4"_ f-"__.-‘_. x[{'...{‘:;-!b/? & {"'C\,ZL
L{IH_I/I} . o Y/ ?“ Waf‘}M&Aa_-f-zpr : /i

*b) Apparent rest

14

Thee is a typical example of a special prnhlem w1ﬁ£n§1ng

o _ —

1ntn a qenerq] one: the phenomenon I called apparent rest.

e i d — -

(V) (VI) No time to do the experiment properly. People has’e

+n-general a coercive imPFEFSiOH of a resting circle succes-

J\. Lf& i : -
sively visible in all of its part b,,»b ﬁL{ _qﬂdﬁJ”;{L_LﬁyfiﬁhJﬁJLéﬂﬂﬁL

a) I met this type of phenomenon as others did, worfﬁlng
with a Maxwell:X disk; the first step of my study whas
looking for the necessary condition§. Through systematic varia-

tion I found that there was only one necessary condition: one

B

part of the borfler has to correspond to the trajectory of a

e ——

point. (The illusion can be obtained with rectilinear motion

el i orrden Ua [._g_,.fc;ﬂ Gt & ﬁ;uaéw#%ﬂﬂr—&*‘bﬂj—

h]_ ter—years, having thep—impression met—travimg explained

]

ﬁTﬂthE phenomenon, I got=te [put a new question "which W¢Wﬁifbﬂ”JL1vH
on the proximal stimulation (retina) are caused by the motion

of <enme—e£ the above target®!'" Letus take a symple*Igiiﬁﬂijr’iﬂﬁﬁrd
let—ws consider a sympli fied drawing (VII) Throngh rotation

e

the retinal region stimulﬂked by the a stimulus is decreasing




But with the search of the necessary conditions only the first step
of the research has been done. -

In order to find an.EfEEEEEEEEEJDf the phenomenon it is opportune
to consider what happens at the level of the sense organ. ——
Let us consider a Eimpler case. What happens at the retinal pro= Jﬁjﬁ_
jection level when a homogeneously calared figure is moving on a homogeneays
ﬁH£¢ but differently colored ground+ There is a homogeneously stimulated

region, which is shrlnklng on one side, and widening on the other 51da-1i--

Of course, the stimulation originated from the ground widens an#shrlnks

in the opposite way.

The same happens wlﬂ+ﬂu‘dlﬁgla3 as it is turning, the stimulation D’f
/

originating from the semicircle decreases on one side and increases on the —
other, and the opposite happens of the stimulation originating from the
rectangle.

But what happens if instead of using the illusory display, we use
a rectangle rotating on a stady circle? It is easy to see that the stimu=
lation is the salle in both cases. And 1f the stlmulatlnn 15 the Same, the
perception is obvaously the same. But there is still a problem: why do
"Csee ,ih both cases, a stady circle and a rotating rectangle? Why not the
whole configuration rotating?

From the preceding analysis it was exidemix clear that on the re=
tinal level there is not : motlﬂn but Gnly increasing and decreasing of ho=

e e — e

mogeneously stlmulated reg;ons. But the bordges, tha%15 the lines of abrupt
i

change “between dlffarantly stlmulatea regions, behave alfferently. they

are restlng oq%hlftlng, So for example, the harder of the clrcle is re=
Vil

sting - althOugh it decreases on one side and;&ﬁhreases on the other -
while the border of the rectangle is shifting. Wdshall call the last ones
kinetically actigé‘Qqu§5§ (because shifting borders givfrise to the per=

I T —
ception of motion) and the resting ones, kinetically non active,

What about ourhlsplay° The part of the border corresponding to
the traae,ct.or:,r of a polnt., the seml::lrulapﬁ:ne, is kinetically non active,
and the remalnlngdggfﬂif fgnetlcally active. The bnrdef/f%\klnetlcally
1nh0m0gene&us. ﬂndumhe canflguratlan splits in two figures, the circle
and the rectangle, each w1t7k1netlcally homogeneous borders.
The tendency towards kinetically homogeneous borders, which was
hypotyzed here, is commonly acting inour visual world. whenfaﬁfigurﬁ&s

noving—tn—front—eof-a steady one,




L
border of the resting figure is increasing and decreasing

but not shifting.

d) Now let us go back to our illusory figure./ What happens
of the borders of the apparently resting patt of the
configuration? They are increasing and deq%eaﬁing, but
resting, as the borders of the resting F}éure do. Then, in
the special case of our figure, as 1in qhé general case of
moving and resting objects, we have ty% types of borders,

: . - ol : :
wich we shall call kinetically activ¢ and kinetically not

——

active: the firstones only are giviJg rise to the perception
|
of a moving figure.
Our configuration gives rise to/a retinal projection

with both type of borders: in othér words its borders are

kinetically non homogeneous. And what happens: the configuration
Bjp L7 : Ll

5&#&1& into two figures, each with kinetically homogeneous
borders. The tendency through kinetically homogeneous

borders is all but exceptionally actingﬁ Every time when a
/ 5 et

moving figure is passing in front of a resting one, a similar

T ——

situation is arising at the retinal projection level: we are
faced with a configuration with kinetically inhomogeneous

borders. And instead of a calendoscopic widening and

shrinking 'figures, through the tendency towards kinetical

¢ b s By . s .
homogeneity of borders, a figure moving: in front of a resting

figure is perceived.




c) The disappearing hole

Demonstration: what do you see. Touch the rectangles beginning

with the right one. (Demonstration without apparatus).
T Wty Ui ﬂ;&mfﬁ‘:wém = :
We ggggn%xﬁs alvays, with varying conditions systematically;

the only necessary condition resulted to be the homogeneity

of the surface hehind the hole.

Than, as usual, wa considered the proximal stimulation,
and it appeared that there was a QEffegence between a plece
of paper pasted on a cardboardjand a hole only if the insides
of the hole was inhomogeneous. In this case the difference was
caused by retinal disparity (i.e. the location of the

background of the hole on a different plane) and difference 1in

focusing. Otherwise there was no difference:and also in this
1}

/
case the problem seemed to disappear.

But there is still a question to be asked. Why do we Je£

a paper pasted on a cardboard and not a hole? There is a well

FOwﬂﬁnquﬂlitY of the border, the one-sided function of the

border, that normally outlines only insides and not outsides.

But why the border is acting this way, is still an open question.
N Ll Mﬂ-{_.."u:‘}r f:\'i'_,.f_:-f.rb{ {_’ﬂfr ,
And then a strange exception: if the insides of the hole is

black, not withslanding its homogeneity, it is perceived as
a hole.
Research on this field has been carried on by professor

enomenon and by dr. Ca

Da Pos, who discovered a strange

. ph

vedon who has been able to obtain the opposite phenomenon, the

perception of a non existing hole.
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THE FUNCTIOM OF FERCEFTUAL ILLUSIONS IN RESEARCH
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As the subjiect of this paper are perceptual illusi ':”'EQ-II it is

=
|

—

perhaps useful to begin with a definition. According to

Frofessor Rausch it is a case to speak of a perceptual illusion
when the attributes ot perceived configuration differ from
the corresponding characteristics of the target.

I give an example from the well known geometric optical

illusions (Muller-Lver, PFig.1l) in order to clarifty the meaning

of the concepts pof target and perceptual configuration. (1)
{'J,.,r.,'l/«_’_{"',_-.. !._';5..1_ A i oA bie
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But the demonstrations -desceibsfions discrepaney iR Was paper

will not concern the geometric—-optical il

At this point it this guite natural to ask the following
guestion. Why have the perceptual illusions an important place
in almost eversy—|hardboste=af Fsychology? Are not i1llusions
unimportant little problems which ondge-s—pedart-can. chopse o=
gbdect—of—research’

1
Such a radical point of view was represented by James Gibson

a—Ear —fed-end ofFEmtreewho- di-ed—yesrseaga. We discussed several

times this topic. the last time some months betore his end.




ALt my opinion there is & special reason to stress the

importance of perceptual illusions. I shall begin with stating

] _ L]
briefly my theoretical standpoint, Mowever the main part of

this paper will consist in demonstrating and discussing some
phenomena which will serve to illustrate the theorvy.
! o fo 2N el A T 1 I]-':.-t_:_r-_g.-..lv-{}. -
At the hégimniﬂd%'but not only at the begihning, but often
M S R A % _ ) :
also verlhapes, the illusions were considered as exceptions,
where our sensory apparatus did not function well, and
therefore did net give, as it always dﬁJtrue and trustworthy
information about the real world. They were studied and are
NIV BF S

still ipisoduced as interesting special problems.

A point of view that never has been completely put aside jﬁ
that the sensory apparatus cannot lie, and therefore higher
tunctions have been looked for., interfering with sensory data
and being the origins of perceptual illusions.

It is however possible to consister perceptual illusions in
d Quite different way. According to this point of view they are
considered alarm signals, breaks in the cuiragg of our maive
realism. through which the difference between perceptual and
real becomes directly wvisible.

The very function of perceptual illusions is to force
see a problem where before there seemed to be no problem
F= 1 u

It has been always very interesting for me to ascertain that

not only the layman, the ordinary man, but also the specialist

who founded all his research on the difference between




perceptual and real, falls back inm his common life and

behavior. to maive realism in an absolutely natural wagﬁ hﬂat
: \

M T i ddar]
. i £ Ld b
he peads is a car and not a macul=t he is thinking that itis

the ueru&ph}ﬁﬁ.&%.g.iar.

It is necessary, in order to live a normal life, to ignore
or at least to disgregard the difference between perceptual
world and reality (behavioral and geocgraphical environment.
according to Koffka®™s original concepts). (2)

We have a typical way to defend ourselves and to preserve
our realism. If we stumble in a step we simply say that we did
not see or did not notice it. And in the same way we do often
explain the tragis hépen1nq of a car accident: we did not sees

the perigsn. It is clear that, according to the previous
erga .

" i I3y
fede il ¥

pstrugtian between behavioral (or perceptual) and geographical
{or real) environment, the 5tep$. or the person did not exist
in our perceptual world. But with our exdplanation we are

meaning that we should have been able to see the obiect
oled s e

underestbaati™h, 1f we had only changed the direction of our

- . ] FERr e e B e - e
looks or if we hajl changed the concentration of our attention.
What we mean is that the perceptual apparatus was functioning

exactly but we did not use 1t i1n the right way.

Urerie

But EhResyw are cases.and these are just the perceptual illusions,
; _&N{QL

where this explanation does not okd. In these cases, direction

oler

3F look and attention we not help to perceive what really i
there.

Let us take as an example the famous Ganzfeld experiment =f Srievinis
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Werthel mer ﬂﬁﬂfﬂet:qﬁ?. There is a wall in front of us, and we
see just fog. Inm this case there is no way to escape the
problem, to make disappear the phenomenon. Change in attention
or in ecting the look does net change what we are seeing.

5 type of phenomena generates a crisis of our naive realism.

We have to explain why we do not see the wall, although it

a frent of ucs Our first attitude in these cases is to
look for a solution of the illusion as a special limited

il

phenomenon. What we ask is: why didj&ut peripheral apparatus
regularly function in this special case although as a rule it
gives us a true reproduction of reality?

This is the natural way to follow, at first, for every

It is like we behave 1+ in an old

perceptual illusion.|
L

building: a piece of plaster falls from a wall and we get it

repaired so that the color'is almost eterogensous and for the

superficial ovewsr there ig no fault to see. The same can

M
happen a secord, a third time. But soconer or later the whole

plaster falls, and with big amazement and happiness we

discover that a fresco was hidden under the plaster.)

Smﬁéthiug'snmiléf,hapﬁ&ﬂEl soemsr—ar—ater, —when_ 3
pmrtgﬁfualnillusimnn?n ﬁtu%iEd.

Let us go back to the Ganzfeld-FPhenomenon. The first, and
more natural guestion is "Why don"t we see the wall? But
suddenly - atter a more or less long delay — we discover that

this is only a partial problem. Then we ask ourselves not anly

under which conditions we see fog instead of a wall, but also
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under which conditions do we sege & Wwhen a wall is really
in front of us. Why ko we se -his case, the color
condensed on a surface in front us, and before 1t a
colorless transparent space? And why does the problem concern
only the wall? under which condition do we see a chair, a desk,

4

a book when these cbjects are being in front of us?

In this sense the perceptual illusions are precious signals

forcing us or aiding us to acknowledge a problem where there
: T L
seemed to be no problem and every thing appeared =d obvious. In

L

this sense the perceptual illusions took an important part to
—

the birth of the modern perception psychology and convinced us
L4
perception psychologists (I think at least the majority of us)
that the perceptual world — the only world with which we have
direct contact - is all a set of problems, which have to be
discovered — and this is thmn? the most serious difficulty -
before trying to solwve them.

With this assertion I am ending the first part of my paper.
Mow I711 try to show — using as examples some perceptual
illusions which have been observed and studid by my

collaborators and mer the development of the problems according

A LA

to what I =aid before., that is to show -Bees from a limited

special problem a wider insight develops.

APFPARENT TRANSFAREMCY
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My first example of a perceptual illusion is apparent

¥

transparency. OFf course, studing the perception of transparency

&
we have to answer a natural objection. Transparency s not a

perceptual but a physical problem, we perceive transparency
when a physical object is permeable to the light. Therefore
have to begin showing that physical transparency is neither
necessary nor a sufficient condition for perceiving

transparency.

The display represented in Fig. Z is generally perceived as
transparent. But there is nothing physically transparent thero.
a mosaic of opague pieces of cardboard of different

color. 5o, physical transparency it 1 necessary condition

for perceiving transparency, or in other words, there are cases

of apparent transparency. On the contrary, nobody pErcElves

transparency in the display of Fig. .3; While the red plastic

LA
which 1s glued uvpon white cardboard is physically
transparent. (3) And this proovs that physical transparency is

not a sufticient conditione to perceive transparency.




FIGURE 3

But thinking of the stimulation originating the perception
oFf transparency it is clear that the visual system
does not receive any information about the conditions giving

| Li.r;_,idnﬁji'---:-'- 'f.-":-*l‘l'f,bé;]
Fise to £tY¥ namely ifdthe light rays stimulating the retina
passed or not through a transparent medium.

How do we study perceptual transparency? As every other
perceptual phenomenon, changing the conditions systematically,
especially the colors and the forms pof the surfaces giving rise

W
to it. Fellowing this way me—tsatlaborators—and—I have been

J =l 2.

able to formulate mathematicaily=%h&-natﬂmﬁamy conditions of
the perception of transparency.

But here I have to confine myself to a little demonstration,
which is in a way typical as it shows an important aspect of

A
roe

the phenomenon. Putting two displays 2 and Za together in such

3 =
way that there i1s continuity between the borders of the
plastics, transparency is perceived. We are forced to draw the

conclusion that transparency depends on a complex stimulation

of the visusl organ. It is what we call a gestalt phenomenon,

or in other words it does not depend on local stimulation.,
b1y ot Ay 1-»:&11?_'{_'
whichidid not change.

But the conclusion of our demonstration is that the
neceesary conditions of perceptual transparency. although

studied starting from cases of apparent transparency, are valid
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also 1in the more common case, when phyvsical and perceptual
transparency coincide. The problem has widened, it is not mora
the problem of the conditions of apparent transparency. but the
general problem of the perception of transparency without

restriction.

FIGURE

FIGURE 4

AFFARENT REST

f much more striking example where from a special problem

a wider insight develops is the perceptual effect I callad
apparent rest. If the display reproduced in Fig. S is rotated
slowly around the center of the semicircle  (4) what we see ics
complete resting disk with a series of circles inside, which
periodically covered and uncovered by a rectangle turning on

it. If the displav of Fig. & is rotated slowly around the




Fag.
center of the inside arcy, we see a resting circle periodically

covered and uncovered by a peripherically located circle

rotating on it.

The phenomenon was observed by Wittmann (1220) and by Werner
and Wildhagen (192%) on fusing two colors with the Mauwell disk
(Fig. 7). When the current is interrupted, the rotating disk
slows down till resting. When the speed is little, one sees

LS SEees

sector (the minor onel) rotating upon a steady disk.

FIGURE &

Strange enough, the above authors did not change
sistematically the form of the display but sticked to the

disk. Wittman (3) tried to giwve an explanation of the

phenomenon,s asserting that when the subject concentrates on the

L A a1
A 4_-"':/.,.!:,_:' L

motion of the minor actiom, the major closes: in a circle. An
explanation which is evidently wrong, because as more the

subject concentrates its attention on the apparently nesting
- v 3
il W i v B L

1 Y
: L i
circle, as greater the evidence ot the phenomenon tﬁi\




'I, Changing systhematically the shape of the display, I

‘ﬂﬁimcgverad immediately that the Maxwell disk was the worst
display for demonstrating the phenomenan and that the only
necessary condition £ it at least one part of the contour
corresponds to the trajectory of a point. It 1s theretore
perhaps opportune to stress that the phencmenon is not limited
to the rotatory motion but can be obtained with translatory

motion as well.

A typical example of npanrent rest with translatory motion

'-"-'":'s'-'"'rl"y:{-'-t'L Ty :

iz obtained with apparatus mf Fig. 8. While the reverse of the

phenomenon is what we cbserve traveling with a train when we
wibriey
sge the telegraph poles moving, while the Eses are resting.

:l - NBut the problem can be seen from another angle, that is from

the point of view of the retinal stimulation.

hen the new gquestion is: which modifications on the

prodimal stimulation are caused by the motion of the tarc




|
Let us try to give a very raw €leseription of it. (7)

It is easy to see that when the target, made of two
differently colored regions, rotates, the region stimulated
stimulus a decreases from one side and increases from the
other! and the contrary happens to the region stimul ated by the
b stimulus. The result is that we are perceiving the b region

-

moving upon a steady complete circle.

Lo
L
But what happens on the proximal stimulation/we imitate
the target what we were percelving; that is if we use as a
target a steady circle upon which a rectangle is turning? Then
we see, to our surprise that what happens on the retinal

projection is exactly the same, the @ region is increasing on

one =si1de and decreasing on the other. and the contrary

happeness to the éfregion. Therefore, as the stimulation is the

same in both cases, the perception is necessarily the same, o
et rcases, the perception 1s npecessarily the—s=ame.
The explanation is very simple and there is no more problem.

Our problem seems to have disappeared. Z
5~?}Hnwpu@r. a more through analysis. shows that not everything has

been explained. Because, while it is clear that, the

stimulation being the same, the perception has to be the s=ame,
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1t i1s by no means clear why we perceive in both cases a figure
rotating and a resting one, and not the whole configuratifiy)
rotating. In other words, why do we see in both cases a
rectangle turning on a resting complete circle and not half
circle rotating together with a rectangle?

It 15 interesting to point out that the problem has widened:
it no more regards the illusion Dl'|1\|.flthlt the non—-illusory

situation also.

4. Than we are faced with a more general problem: what

i t : .
happens on the retina when an object "moving upon a ground?

a}! to study a typical example, let us simplify the case
considering an homogeneously colored figure moving in front of

a differently homogeneously colored ground (Fig. 10).

The reslt - on the proximal stimulation - is that an

homogeneously stimulated region corresponding to the figure is

4
Foe

whidde
increasing &#n one side and decreasing on the other, which the
contrary is happening to the other homogeneously stimul ated
region corresponding to the ground. Then, there are two
homooeneously stimul ated regions that are increasing on one
side and decreasing on the other - they are both non moving. So

there seems to be no motion at all on the retina. But there is
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something = the border betwesn the two regions, — that is the

abrput jump of stimulation between one region and the othar —

which is wandering.

ASLr h
b} lh"é‘..-it,gl-ll'.._tl:':'i: us consider the encounter of the moving figure

[

Wwith another (still differently colored but homogeneous)
figure, which is resting. We are interested in two different
possibilities. Either (1) the moving figure is passing behind

g

the resting figure, or (2) in front $e+ it.

(1) At the moment of the encounter. the stimulation
|I. I\' -
corresponding to the moving obiect decreasing on one side and Thaniai.is

atter a while increases on the other side, on the BxXpense or

o

the ground.: But (2) as it passefl in front!the figure it is the
resting figure which decreases on the same side, but this time
at the profit of the stimulation corresponding to the moving
figure., whi f_ff:;t a time on the other side it is growing at
the expese of the stimulation corresponding to the ground.
While in the first case (1) the moving figure was shrinking
(because it was decreasing on one side wht il_:f'u-\ remaining
unchanged on the other side) till sometimes disappearing and
then widening, in the second case (2 it is, when the figure

was moving in front of the resting figure, it 1s the Festing
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t+igure that shrinks at the beginning., than sometimes disappears
and then widens till regaining her. prior size and form.

The moving as well as the resting figure are both giving

"
rise increasng and the decreasing of homogeneously stimul ated

regions, not to motion. But what about the borders? We see that
there are borders between homogeneously stimulated regions that
are resting and borders that are shifting. The borders of the
retinal projection of the steady figure are steady while the
borders of the moving figure are shifting.

o« Mow let us go back to our illusion. What happens of the
borders of the retinal projection of the apparently resting
part of our configuration? They are decreasing on one side and
imcEa Avina,
gecreasinglon the other tas the borders of the retinal
projection of the steady figure{{a, when it is covered or
uncovered by the moving figure)., but they are resting as the
borders of the steady figure do.

Bo we are faced with two types of borders, the shifting

borders of the retinal projection of the moving figure., which

we shall call kinetically active borders and the resting

borders of the projection of the steady figure (az well as

those of the projection of the apparently resting figure of the
illusory Eﬂnfiquratimng which we shall call kinetically
AEpsActivelhgrdses:

But let us see what happens when a configuration (an object

like our target) has some of the borders which are kinetically

active. and same kinetically unactive, that is it has




kinetically unhomogeneous borders. What happens in this

our illusory resl ‘l'.,f": the contiguration splits in two objects.
each of them with kinetically homogeneous borders.

But this case is all but e:xceptiocnal. Every time when a

moving figure is passing in front or at the back of a resting

e
figure, a similar situation arised at the retinal projection’s

l&vwlh S ject—moves in—+ront—or behind sanether-obisct.,

giving rise to a configuration with kinetically inhomogensous

borders. = - - L — T s,

- —

(.71

—— fhruugh e tendency towards kinetically homogeneous borders

[ . ——

a moving figure wandering in front or behind a resting one is
SEEM «

So, when an object is moving in a field of resting obiects,
instead of a caleidoscopic change of widening and strinking
tigures, through the tendency to kinetically homogeneous

borders, the real thing is perceived.

THE DISAPFEARANCE OF A HOLE

The third example of a problem regarding an illusion, whose
study appears to bBe interesting above the mere illusion, is the
problem of the perception of a hole.

is simply demonstrated, without any apparatus.
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We only need a cardboard with a hole in its central region,
through which we see a part of an homogeneous region of
different color. The hole, if the surface behind it is
homogenesous, is not perceived as a hole, but as a figure,
plasted on the cardboard, hawving as borders the borders of the
hole. Varying every condition (form, size, color) we see that
although there are conditions favoring or hindering the
phﬁﬁﬂm&nﬂhﬁf Dr Cavedon made a qualitative study of 1t - it
resulted thft the only neneaﬁary-nne.th.hbtaim the illusion

(L G/
appeared to the homogeneity of the surface wvisible through the
hol e. But we a#zegﬂawieanneduthe-Lesaﬂn that what really
matters i1s not what happens on the target., but the stimulus

conditions at the retinal level. Here we see that there is a

difference between the stimulation provided by a piece of paper

of different color attached on a screen and a hole in the
v oz
screen.only if the bottom of the hole 1s; homogeneous, but there

e

is no difference if the hole is homogeneous, because in this
case here is nothing that could give rise to retinal disparity,
or to differential focussing, that is to depth perception.

Again the problem seems to have disappeared.
LAth Tt oh
Bur there is a problem unsligved in this case also: why do we

seg, in both cases, a paper attached on the surface and not a
hole? The guestion seems to be solved by the onesided
functioning of the border, the border being perceived as a part

of the included and not of the including region of the field -

a discovery due to Rubin and Koffka. But again, why 1is the
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border functioning this way? fAnd than, a strange exception. I¥f

e

the insides of the hole is black, notwithstanding its perfect

homogeneity, it 1s perceived as a hole.

5o there are still several unanswered guestions. The
ressarch in this field has been carried on by F’r":l'Ff . Da Pos and
by Dr. I:-ijrﬂl'.ar'.-} Frof. Da Fos having observered a very
interesting effect of apparent fog, and Dr. Cavedon having been
able to obtairnihe opposite effect, putting on light some

special conditions giving rise to the perception of a hole,

when no real hole exists.

sSUMMARY
The function of perceptual illusions in research is iscussed
and demonstrated analysing three perceptual illusions observed
the

and studied by the Author: the apparent transparency,

apparent rest and the disappearing of a hole.




NOTES

1. In the target the parallel segments of the Muller-Lyer

LJ b 1L

figure are egual, whieh in the perceptual configuration they

qual .

Kofftka, Frinciples of Gestalt Psychology., Cap.Il.

The color can be wvaried without any effe

phenomenon .

4. I+ the display is reproduced in normal size (radius about
15 cm) the effect can be observedat home, wusing a turnable for

records.

o= I was not able to retrace, either asking Frofescsor Werner

hymself or at Hamburg University, W. and W.’'s

&. This shift of attention succegdieasier with display of

Fig. = or &.




o

fin We confine ocbsecver s task

~onsideration

F,
Fig. S, for the sake of simplicily.

this symple demonstration does not suceed because
behind the hole is not really homogeneous
wall, there are shadows on it). But Prof. Da Fos

symple gadget,\which makes coercive for every subject

disappearance of the hole.




THE FUNETION OF FEREEFPTUAL TLLUSIUONS IN RESEARCH

As the subject of this paper are perceptual illuaimﬁh it is
perhaps useful to begin with a definition. According to
Professor Rausch it is a case to speak of a perceptual illusion
when the attributes of a perceived configuration differ from
the corresponding characteristics of the target.

an example from the well known geometric optical
illusions (Muller-Lyer., Fig.l1l) in order to clarify the meaning
of the concepts of target and [JE'I"('_E"EJ".'.L'IE-".]..1EEri'|.‘|'.'!..l'_:ll.l|".?.tiE|r_}. (1}

But the demonstrations describetiamss discrepancy in Was paper

will not cencern the geaometric-optical illusions.

At this point it t-i"l.':'zs guite natural to ask the following
guestion. Why have the perceptual illusions an important
in atmost—every-—handbook-of FPsychology? Are not illusions
umimportant little problems which only a pedant can choose as
object of research?

such & rj’:?-.di:ai point of view was Fepresented by Jamgs Gibson

a-dear +triend-of _mine/who died years-ago:. We discussed several

topic. the last time saome months before his end.




ALt my opinion there is a special reason to stress the
importance of perceptual illusions. I shall begin with stating
briefly my theoretical standpoints However the main part of
this paper will consist in demonstrating and discussing some
phenomena which will serve to illustrate the theory.

At the beginning, but not only at the beginning, but often

FAE

also yerlhaps, the illusions were considered as esceptions,

where our sensory apparatus did not function well, and
therefore did not give, as it always do true and trustworthy
information about the real world. They were studied and are
still introduced as interesting special problems.
point of view that never has been completely put aside in

that the sensory apparatus cannot lie, and therefore higher
functions have been looked for, interfering with sensory data

being the origins of perceptual illusions.

It is however possible to Cnnsiﬁier perceptual illusions in
@ quite different way. According to this point of view they are
considered alarm signals, breaks in the cuiracs of our maive
realisms through which the difference between perceptual and
real becomes directly visible.

The very function of perceptual illusions is to force us to
seg a problem where before there seemed to be no problem at
all.

It has been always very interesting for me to ascertain that
not only the lavman, the ordinary man, but alsao the specialist

who founded all his research on the difference between




perceptual and real, falls back'in his common life and
behavior. to maive realism in an absolutely natural way: what

A . ._.-1'.-.'_.:‘
he Aseds is a car and not a masedat he is thinking that it =
the perception of a car.

It is necessary, in order to live a normal life, to ignore
or at least to disgregard the difference between perceptual
world and reality (behavioral and geographical environment,
according to Koffka’s original concepts). (2)

We have a typical way to defend ocurselves and to preserve
our realism. If we stumble in a step we simply say that we did
not see or did not notice it. And in the same way we do often

gexplain the tragis hgpeninq of a car accident: we did not see

the perosn. It is clear that, according to the previous

¥ i'"l-
=

instruction between behavioral (or perceptual) and geocgraphical
- H - .
{ar real) environment, the stepf, or the person did not exist
in our perceptual world. But with our explanation we are
meaning that we should have been able to see the objiect
NV iy
underestimation, if we had only changed the direction of our
look, or if we ha@ .changed the concentration of our attention.
What we mean is that the perceptual apparatus was functioning
exactly but we did not use it in the right way.
But they, are cases and these are just the perceptual 1llusions,
where this explanation does notiold. In these cases, direction
4
L
of look and attention we not help to perceive what really is

there.

Let us take as an example the famous Ganzfeld experiment of
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Wertheimer ampe-Mebzmer. There 1s & wall in front of us, and we
see just fog. In this case there is no way to escape the
problem, to make disappear the phenomenon. Change in attention
or in directing the' look does not change what we are seeing.
This type of phenomena generates a crisis of our naive realism.
We have to explain why we do not see the wall, although it
P
5 A front of us. Dur first attitude in these cases is to
look for a selution of the illusion as a special limited
{ ol ot
phenomenon. What we ask is: why Oidl o peripheral apparatus
regularly function im this special case although as a rule it
gives us a true reproduction of reality?
This is the natural way to follow, at first, for every
perceptual i1llusion. Ht iéulike we behave i+ in an old
buildingd a piece of plaster falls from a wall and we get it

repaired so that the color is almost eterecgeneous and for the

o
U

superficial ovewsr there is nfno fault to see. The same can

happen a secord,; a third timg. But sooher or later the whole

plaster ftalls, and with big amazement and happiness we
discover that a fresco was hidden under the plaster.

Something similar happens, soomer or later, wheg a
pErceptual illusion/dan studied. ]

Let us go back to the Ganzfeld-Phenomencn. The first,; and
more natural question is "Why don'"t we see the wall? But
suddenly — after a more or less long delay — we discover that
this is only a partial problem. Then we ask ocurselwves not only

under which conditions we see fog instead of a wall, but also
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under which conditions do we see a wall, when a wall is really
in front of us. whvjim =2 sg@2, in this case, the color
condensed on a surface in front of us, and before it a
colorless transparent space? And why does the problem caoncern
only the wall? under which condition do we see a chair, a desk,
a book when these objescts are being in front of us?

In this sense the perceptual illusions are precious signals

forcing us or =aiding us to acknowledge a problem where there

_ o L€
seemed to be no problem and every thing appeared s& obvious. In

this sense the perceptual illusions took an important part to
the birth of the modern perception psychology and convinced us
perception psychologists (I think at least the majority of us)
that the perceptuzal world — the only world with which we have
direct contact — is all & set of problems, which have to be
discovered — and this is oftenf the most seriocus difficulty -
before trying to solve them.

With this assertion I am ending the first part of my paper.
Mow I°11 try to show — using as examples some perceptual
illusions which have been observed and studid by my
collaborators and me, the development of the problems according
to whatvj said before, that is to Eth-héFﬁ from a limited

special problem a wider insight develops.

APFARENT TRANSFARENCY




My first example of a perceptual illusion is apparent
transparency. 0f course, studing the perception of transparency
we have to answer a natural ocbhjection. Transparency s not a
perceptual but a physical problem, we perceive transparency
when a physical object is permeable to the light. Theretftore

have to begin showing that physical transparency is neither a

sy nor a sufficient condition for perceiving

The display represented in Fig. 2 is generally perceived as
transparent. But there is nothing physically transparent there.
It is just a mosaic of opague pieces of cardboard of different
color. So, phvsical transparency is not a necessary condition

for perceiving transparency, or in other words, there are cases

of apparent transparency. On the contrary, nobody perceives

transparency in the display of Fig. 3flWhile the red plastic

which is glued upon white cardboard is physically

transparent. {(2) And this proovs that physical transparency is

not a sufficient conditione to perceive transparency.




FIGURE

But thinking of the stimulation originating the perception
of transparency it is clear that the visual system
does not receive any information about the conditions giving
rise to it, namely if the light rays stimulating the retina
passed or not through a transparent medium.

How do we study perceptual transparency? As every other

perceptual phenomenon, changing the conditions systematically,

especially the colors and the forms of the gurfaces giving rise

oS 4
"

to it. Following this way me—coellaberators—and-¥ have been
able to formulate mathematically the meeessary conditions of

the perception of Lransparency.

BEut here I have to confine myself to a little demonstration,
which is in a way typical as it shows an important aspect of
the phenomenon. Putting two displays 2 and Ea together in such
way that there is continuity between the borders of the
plastics, transparency is perceived. We are forced to draw the
conclusion that transparency depends on a complex stimulation
of the wisual organ. It is what we call a gestalt phenomenon,
ar in other words it es not depend on local stimulation,
which did nmnot change.

But the conclusion of our demonstration is that the
Mecessary conditions of perceptual transparency, although

studied starting from cases of apparent transparency, are valid
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and perceptual

in the more common case, when physical
The problem has widened, it i1s not more
but the

apparent transparency.
without

also
transparency coincide.
the problem of the conditions of
general problem of the perception of transparency

restriction.

APPARENT REST

from a special problem

striking example where
effect I called

A much more

™
the perceptual

S5 is rotated

develops 15

the display reproduced in Fig.

wider insight
apparent rest. If
slowly around the center of the semicircle (4) what we see 1S a
complete resting disk with a series of circles inside, which is
periodically covered and uncovered by a rectangle turning on
the

it. If the display of Fig. & is rotated slowly around
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center of the inside arc, we see a resting circle periodically
covered and uncovered by a peripherically located circle

rotating on 1it.

The phenomenon was observed by Wittmann (1%20) and by Werner
and Wildhagen (1929) on fusing two colors with the Maxwell disk
(Fig. 7). When the current is interrupted, the rotating disk
slows down till resting. When the speed is little, one sees one

sector (the minor one!) rotating upon & steady disk.

Strange enough, the above authors did not change
sistematically the form of the display but sticked to the
I.

Maxkll disk. Wittman (5) tried to give an explanation of the

phenomenon, asserting that when the =subject concentrates on the

motion of the minor actiem, the major closes in a circle. An

explanation which is ewvidently wrong, because as more the

subject concentrates itggatt&ntiun on the apparently nesting

1 A g &
circle,yas greater the evidence of the phenomenon (4).




Changing systhematically the shape of the display, I
discovered immediately that the Maxwell disk was the worst
display for demonstrating the phenomenon and that the only
necessary condition was that at least one part of the contour

corresponds to the trajectory of a point. It is therefore

perhaps opportune to stress that the phenomenon is not limited

ta the rotatory motion but can be obtained with translatory
motion as well.

A typical example of apparent rest with translatory motion
iz obtained with apparatus of Fig. B. While the reverse of the
phenomencn is what we observe traveling with a train when we
see the telegraph poles moving, while the rails are resting.
But the problem can be seen from another angle, that is from

the point of view of the retinal stimulation.

FIGLIRE

Then the new guestion is: which modifications on the

proximal stimulation are caused by the motion of the target?




Let us try to give a very raw EJEEEFipt!DH [ =1 0w LT )
easy to see that when the target, made of two
dif+erently colored regions, rotates, the region stimulated by

stimulus & decreases from one side and increases from the

otheri and the contrary happens to the region stimulated by the
b stimulus. The result is that we are perceiving the b region

moving upon a steady complete circle.

But what happens on the proximal stimulation/we imitate with

the target what we were perceiving, that is if we use as a
target a steady circle upon which a rectangle is turning? Then
we see, to our surprise that what happens on the retinal
projection is exactly the same, the %_rﬁglun is increasing on
one side and decreasing on the other, and the contrary
happeness to the B region. Therefore, as the stimulation is the
zame in both cases, the perception is necessarily the same, @A
bath—Tases—therperception.is-necessari Ty -the-same.

The explanation is very simple and there is no more problem.
Our problem seems to have disappeared.
However, a more through analysis shows that not everything has

been explained. Because, while it is clear that, the

stimulation being the same, the perception has to be the same,
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it 1= by no means clear why we perceive in both cases a figure
rotating and a resting one, and not the whole configurating
rotating. In other words. why do we see in both cases a
rectangle turning on a resting complete circle and not hal+f
circle rotating together with a rectangle?

t is i1nteresting to point out that the problem has widened:
it mo more regards the illumion only but the non—-illusory
situation also.

4. Than we are faced with a mare geners yroblem: what
happens on the retina when an object moving upon & ground?
to study a typical example, let us simplify the case
constdering an homogeneously colored figure moving in front

a differently homogeneously colored ground (Fig. 10).

The reslt — on the proximal stimulation — is that an

homogeneously stimulated region corresponding to the figure 1s
increasing an one side and decreasing on the other, whi&ﬁ“tha )
contrary is happening to the other homogeneously stimul ated
region corresponding to the ground. Then, there are two
homogeneously stimulated regions that are increasing on one

side and decreasing on the other — they are both non moving. So

there s Fo be no motion at all on the retina. But there is
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something & the border between the two regions, — that is the
ahrpﬁt jump of stimulation between one region and the other =-
which is wandering.

b) Nowl et us consider the encounter of the moving figure
with another (still differently colored but homogeneous)
figure, which is resting. We are interested in two different
possibhilities. Either (1) the moving figure 15 passing behind

the resting figure, or (2} in front for it.

(1) At the moment of the encounter, the stimulation
Wt o i + L%
R eLdd M

e

corresponding to the moving object decreasieg on one side and

after a while increases on the other side, on the expense of

the ground. But 23 it passed in front the figure, it is the

resting figure which decreases on the same side, but this time

at the profit of the stimulation corresponding to the moving

figure, while after a time on the other side it is growing at

the expese of the stimulation corresponding to the around.
While in the first case (1) the moving figure was shrinking

Wik
(because it was decreasing on one side #hich remaining
unchanged on the other side) till sometimes disappearing and

then widening., in the second case (Z2), that is, when the figure

was moving in front of the resting figure, it is the resting
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figure that shrinks at the beginning; than sometimes disappears
and then widens till regaining her prior si1ze and form.

The Pmu1ngla: well as the resting figure are both giving

) .

riagﬁzahrﬂagnq and the decreasing of homogeneously stimulated
regions, not to motion. But what about the borders? We see that
there are borders between homogeneously stimul ated regions that
are resting and borders that are shifting. The borders of the
retinal projection of the steady figure are steady while the
borders ot the moving figure are shifting.

5. Now let us go back to our illusien. What happens of the
borders of the retinal projection of the apparently resting
part of our configuration? They are decreasing on one side and

decreasing on the other (as the borders of the retinal

projection of the steady Fiqure{ﬁnq when it is covered or

uncovered by the moving figure), but they are resting as the
borders of the steady figure do.

So we are faced with two types of borders. the shifting
borders of the retinal projection of the moving figure, which
we shall call kinetically active borders and the resting
borders of the projection of the steady figure as well as
those of the projection of the apparently resting figure of the
illusory configuration, which we shall call ﬁiﬂﬁﬁ?cﬁ}}y
Qmﬂ—acttve borders.

But let us see what happens when a configuration (an object
like our target) has some of the borders which are kinetically

active, and sgme kinetically unactive, that is it has
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kinetically unhomogeneous borders. What happens in this case is
e

d
our illusory reglt: the configuration splits in two objects,

=
1

gach of them with kinetically hombgeneous borders.
Eut this case is all but exceptional. Every time when a

moving figure is passing in front or at the back of a resting

figure, a similar situation arises at the retinal projection’s

level: an obiject moves in front or behind another obiect,

giving rise toc a configuration with kinetically inhomogeneous

borders.
Through the tendency towards kinetically homogeneous borders

a moving figure wandering in front or behind =a resting one is
SEEM.

So. when an object is moving in a field of resting obiects,

instead of a caleidoscopic change of widening and sgrinking

figures., through the tendency to kinetically homogeneous

borders. the real thing is perceived.

THE DISAFFPEARANCE OF A HOLE

The third example of a problem regarding an illusion, whose
study 2 ars to be interesting above the mere illusion, is the
problem of the perception of a hole.

The illusicn is simply demonstrated, without any apparatus.
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We onlvy need & cardboard with a hole in its central region,
through which we see a part of an homogensous region of
different color. The hole, if the surface behind it is
homogeneous, is not perceived as a hole, but as a figure,
plasted on the cardboard, having 2= borders the borders of the
hole. Varying every condition (form, size, color) we;;gé that
although there are conditions favoring or hindering the

phenomenon s~ Dr Cavedon made a gualitative study of it - «dif=

i

cesultad-tivat the only necessary see thl obtain the illusion

'k

appeared to the homogeneity of the surface wvisible through the
hole. But we already learned the lesson that what really
matters is not what happens on the target., but the stimulus
conditions at the retinal level. Here we see that there 15 a
difference between the stimulation provided by a piece of paper
of different color attached on a screen and a hole in the

.-‘:,::
L

screen only if the bottom of the hole ist‘homogeneous, but there

is no difference if the hole is homogeneous., becauwse in this
caaf?hﬁre is mothing that could give rise to retinal disparity,
ar to ditterential ftEEUSS1INGg, that 1I's to depth perception.
Again the problem sesms to have disappeared.

Bur there is a problem unsloved in this case also: why do we
seey, in both cases., a paper attached on the surface and not a
hole? The guestion seems to be solved by the onesided
functioning of the border, the border being perceived as a part
of the included and not of the including region of the field -

a discovery due to Rubin and Koffka. But again, why is the
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border functioning this way? And thans a strange exception. I1f

the insides of the hole is black, notwithstanding its perfect

homogeneity, i1t is perceived as a hole.

So there are still several unanswered questions. The
research in this fieseld has been carried on by Pra#?. Da Pos and
by Dr. Cavedon. Prof. Da Pos having observered a very
interesting effect of apparent fog, and Dr. Cavedon having been
able to mhtainﬁﬁe opposite effect, putting on light some
special conditions giving rise to the perception of a hole,

when no real hole exists.

SUMMARY

The function of perceptual illusions in reE : 1 ispgdscussed

and demonstrated Enaévaxnnéthreﬁ perceptual illusions observed
i k""l | o # .

and studied by the Authory the apparent transparency, the

apparent rest and the disappearing of a hole.




NOTES
the target the parallel segments of the Muller—-Lyer
egual, which in the perceptual configuration they

unequal .

Koffka. FPrinciples of Gestalt Psychology, Cap.Il.

The color can be varied without any effect on the

phenomenon .

I+ the display is reproduced in normal size (radius about
the effect can be observefat home, using & turnable for

records.

to retrace. either asking Frofessor Werner

at Hamburg University, W. and W."5 paper.

of attention success easie ith display of




We confine observer'"s task to take i1into ecnsider

5, for the sake of simplicily.

8. Often this symple demonstration does not suceed because
the surface behind the hole is net really homogenecus (if 1t 15

wall. thers are shadows on ity. But FProf. Da FPos constructed

a symple gadget, which makes coercive for every subiect the

disappearance of the hole.
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place in FPsyvchology® Are not
problems?
Such a radical point of view was represanted by Jdan

Gibson. We discussed this topic Al =] = mes. the
i
some months before he SeSsEms—merery.
o —

In my opinion there is a special reason #F stressing the

importance of perceptual illusions. I shall begin by statina
d_.frc'{\f‘-ﬁ.
brietly my theoretical point of view. Hewewewrs the main part of

this paper will consist of demonstrating and discussing some
phenomena which will serve to illustrate the theorv.

At the beginning of suxperimental ressarch in Psychology. but
oo,
not only at the beginning, and often === rn."-l.-.*al":a*g.qu the

Fe M}i;.g_- Fa
illusions were considered as exceptions, wheEs our sBnsory

apparatus did not function well and theretore did not give,
always does, true and trustworthy information about the real

world. They were studied and are still studied as interesting

Spec i -:'1l| Frl":'_ll'_l lems.

A point of view that has never been completely put aside is

the sensory apparatus cannot lie, and therefore a search

to be made for higher functions interfering with sensory

== which are the origins of perceptual llusions.
is however possible to consider perceptual illusions in a
quite different way. Accordino to this point of view they are
Qierrior
considered alarm signals, breaks in the === of our naive

realism. through which the difference between perceptual and

real becomes directly wvisible.
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very tunction of perceptual illusions 1is

problem where before there seemed to be no problem

It has always been very interesting for me to ascertain
not only the layman, the ordinary man, but also the specialist
who' founded all his research on the Lfference betweaen
perceptual and real -2 3 back i his evervyday life and
(o ]
behavior. 46 naive real in an absolutely natural way. What
a moment does he think that
the perceptus
gssary, in order to live a normal life, to ignore
to disregard the difference between the percept
(behavioral and geographical environment.
concepts) .
way of defending oursel = and preserving
If we stumble on a step we simp say that we did
not noticet £ And in the same way we often
ppening of a ca accident:
that; according to the previous
behavioral (or perceptual) and gecgraphical
EfRvironment the step. or the person did not exist in
(

our perceptual world. But with our explanation we me

should have been able to see the object under discus

e amd,

N i R ) § '!
oniy cChange che direction of ouwr Fkeek, or 1+ we h:

changed 1 o] antration of our attention. What we mean 1s

e

that the perceptual apparatus was functioning correctly but




Ganzfeld

v Metzger.

disa

phenomenon .

e et il = i

CEgL Sty

-Phenomenon .

andensed

and betore




wall? Under which condition do we - > a desi
when these objects are i1in front of
In this sense the perceptual illusions are precious signals
cing us or aiding us to acknowledge a problem where there

to be no problem and everything appeared to be obvious.

m

cense the perceptual i1illusions played an impor
e modern Ferception psyvchology and convinced

us Ferception psychologists (I think at least the majori
that the perceptual world - che only world with
contact is all a set of problems, which
discovered --— and this is often the most serious
ore teving to s & them.
agsertion I &m endsg the +i of my paper.
to show-— using as examples

lusions which have been observed and studied by my

the development of the problems

according to said before, that is., to show how a wider

insight develops from a limited special problem.




AFFARENT TRANSPARENEY

perceptual illusion is apparent

o i _"|'"-"..l_,_.-|—"'-l:I o

Ltransparency. O0f course, studyinng the perception of

transparency welhave-fo-—apswer a natural obijiection.

Transparency is not a perceptual but a phvsical
Srceive transparency when a physical cbiect is perme

light. Therefore we have to be by showing that physical

transparency is neither a necessary nor a sufficient condition

for perceiving transparen

FIGURE

f ] e - =

he display represented in Fig. 2 is generally

-

transparent. But there is nothing physically transparent there.

Iy ey et =

a mosalc of opaque pieces of cardboard of diff
physical transparency is not a necessary condition
lving transparency. or in other words, there are
transparency. On the contrary, nobody
in the display ol 3. while
upon & te cardboard is
And this proves that physical transparency is

oy :
i i I
condition & perceivedtransparency.




FIGURE

o :5.‘,.-'1-_;\-,-&. 3. ik

But thvrrktmea—as the stimul ation sesagemati-a9
of transparency it is clear that the visual svstem does
-

-peceive any information about the conditions giwving

transparency, namely i the jF rays stimulating the

passed or not] through a transparent mediumy -

How do we study perceptual transparency? As every other

i ~

perceptual phenomenon, by changing the conditions
systematically, especizally the colors and the ftorms of the
it. In this way. we have been able to
formulate mathematically some conditions of the 3 z1on
transparency.
to confine myselt Tc little demonstrati
important aspect
phenomenor. Futting the two displays: 3 and 3a together
& is continuity between the borders
is perceived. We are forced to draw
cstimulation

what we a L ; 1 phenomenon.,

not depend on local stimulation,




But the conclusion of ocur demonstration

conditions of perceptua A rency, although studied
Lrmx? WA

= Dimmon

Fhe

e
Proplem

Lo A

muck

reproduced




Uusi1ons

The phenomenon was observed by Wittmann

i
b A 2 &

Wildhagen (1929) =m fusing two

« When the current is interrupted, the rota

i 2 ]
L = J'r Fi = r—("_'..-“ -

sl ows down L] ety When the speed is slow, one
LA e

spctor (the mi-mar E rotatin O upon &

('] iy .
LURE: &

Strangely enough, the above : i ot change the form

Maxwell

tried to give an explanation of the phenomenon.

xsserting that when the -t concentrate he

sme 2 Ble

18 mi-mer sector.

evidently wrong, because the more a subject
A r

—entrates += attention on the apparently resting

agreater the evidence of the phenomenon (6) of apparent
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discovered immediately that the Maxwell disk was the wWors

for demonstrating the phenomenon and that the only
necessary condition was that at east one part of the contour
corresponds to the trajectorvy of a point. It is thersfore
pEerhaps opportune to s e that the phenomenon is not limited

tex the rotatory motion but can be obtained with translatory
motion as well

A typical example of apparent rest with translatory motiaon

is obtained with the apparatus sketched in Fig.

i
P W A

ks . . :
reverse-of-.fme phenomenon yis what we observe travelling

train when we - n - te raph poles moving, while the wires
=

are restiEs.

But the problem can be seen from another angle,

£

from the point of view of the retinal stimulation.

FIGURE B

£k aT af-’
the new guestion is: whieh modifications &/

stimulation are caused by the motion of the target?
to give a very rough description of
is pasy to see that when the target. made of two
cdifferently colored reglons Cat et the region stimulated by

stimulus a decreases oOn one ¢ [ 1ncreases on the others

and the contrary happens to the region stimulated by the b

stimulus. The result 1s that we are perceiving the b region




nplete circle

happens at the prodimal stimulation

~aet what we were perceiving,
upon which a rectang
our surprise, that what happens on
he same: the

sing on one side decreasing on the other.

che b 20 ion Therefore, as the stimu

[TETE SR A dd Y

simple and

=appEar e

thorough analysis shows

sthcl Tkt

geEeRt—amis longer




illusory situation

fr

Then we are faced with a more general problem: what
ens on the ret when an object is moving upon =a
sground?

) to study a typic example Lt us simpl]

figure mowv

fferent homogeneouslv-rcol ore (F

he result - the proximal stimulation

homogeneously stimulated region corresponding

increasing on one side and de

BCreasing the other. while the

happening to the other homogeneously stimulated

i corresponding to the background. Then. there are two

homogeneously stimulated regions that are increasing on one

cl1de and decreasing on the other - thevy are bBE=th
there  seems—ta=be. no motion at
something - the border between the two

that i1s the abrupt jump of stimulation between

othert which is wanderirag.
consider the encounter of the moving +iaur

(still differently colored but homogensous)
— r o _f’
e are inter

(!

the moving
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e

FIGORE 14

= = = o e e s e e
Py

(13 At the moment of the encounter. the stimul ation

corresponding to the moving ocbject decreases on one side and

immediatelyv. © after a while, increases on the other side.

expense of t backaground. But

figure it is the resting which decreases on the

this time to the advantage of the stimulation

ng to the moving figure, while immediately, or

arnn the other side it is growing at the expense of

stimulation corresponding to the ground.

\because 1t was decreasing on one side while remaining

L £,/ L.'t i e R e QL 2

Same

While inm the first case (1) the moving figure was shrinking

unchanged on the other sid tidd sometimes—disappearing and

then

Was

then

LACE

=,
ed,

widenirg, in the second case (2), that is, when the figure

moving i front the resting figure
beginning, then sometimes disappears

widens #=-1 regaining i1ts prior size and form.

The moving as well as the resting figure both give rise

ing and the decreasing of homogenesously stimul ated

Bas

regions, not to motion. But Bi= about the borders? be

e are borders between homogeneously stimulated reqgi

and borders that are shiftting. The borders
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retinal ~miection of the steady figure are steady while the
of the moving figure are shitting.
W et us go back to our illusion. What happens
barders of the retinal projection of the apparently re

part of our configuration? They are increasing on one and

decreasing on the other (as do the borders of the retinal
srojection of the steady figure, when covered or uncovered

the moving figure). but they are resting as the borders of

(unory

steady figure go. 3 ‘:t‘
ohe. meb A Lﬁ?ﬂ%ﬁﬁ VT,
So we are faced .with two types of borders, “the shifting
Qb OR& HACLETegks 7

borders \of the'retinal projection of the moeving figure, wh ich
. - a‘l--

we shall call kinetically active borders.and the resting

bocders jof the projectio the steady figure (as well

those of the proijecti ¥ the apparently resting figure

illusory configuration) which we shall call kinetically

non—active borders.

But let us see what happens when a configuration (an obiect

like our target) has some edé—+be= borders which are Kinetil cally
L]

=

™
active, and zome kinetically wnactive, that is it has
[T

kinetically wnhomogeneous borders. What happens in t

pur illusory result: the configuration splits in two obiects,

gach of them with kinetically homogeneous borders. : @-;MWI{

But this case is all but exceptional. Every time & moving
gure is passing in front or behind a resting figure, a
Jewve f ok Fhe

can arise at the retinal projection’s_Jlovel.
A A

a configuration with kinetically inhomogenecus
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borders: through a tendency towards kinetically homogeneous

baorders a moving figure wandering in front or behind a resting
15 SEET .

250, when -an object is moving in a +i of resting objects,
=
instead of a ;"'/ aleidoscopic change of widening and shrinkinog

figures, through the tendency to kinetically homooeneous

-~ !

Hre reaxl-—thing-ias |'_-j::1r;:.':-v_"-.f'.:'-_ur}f,

i.“-‘\'\"LJ

borders, ~&=

-

THE DISAFPPEARANCE OF A HOLE

A
em regarding an i1llusion, study

e
!

The third example of & prob

P
.r"_; x )

which appears to be interesting part from the mere illusion,

of the perception of a hole.

lusion is simply demonstrated, without any apparatu
nesd & k= ith a hale in d9ts central regiong
through whick e 5ee a part homogeneous region of
differens ol o Thie ole, f urface behind it
homogeneous, is not perceived as a hole, but as a figure,
on the cardboard. having as borders the borders of the
Varying every condition (f size, color) we see that
lthough there are conditions favoring or hindering

phenomeanon -—— D Cavedon made a qgualitative study
A Ppcen s
resoltest that the only necessary condition to obtain the




illusion sppeared—te—e= the homogenesity 8 f the surtace
visible through the hole.

But we know that what really matters 1s not what happens on
the target, but the stimulus conditions at the retinal level.

Here we see that there is a difference between the stimulation

provided by a piece of paper of a different color attached to
P s ;‘;:.-1’,.—.:,, o

screen and a hole in the screen, only 1+ the bottom of the hole

| =

i= not homogeEneous,
homogeneous, because in this case here 1s nothing that could
give rise to retinal disparity, or to differential focussing,
that is, to depth perception. Again the problem seems to have
disappeared.

But there is an unsolved problem in this case also: why do

L
both cases, a psper attached ems the surface and not

The guestion =gms to be solved by the one—-sided

functioning of the border, the border being perceived as a part

aof the included and not of the including region of the field
Fael

a discovery made by Rubin and Koffka. But again, why is the

border functiondime in this way? And then, a strange exception.
I+ the inside of the hole is deep black, notwithstanding

perftect homogeneity, it is perceived as a hole.

several unanswered
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has been carried

Cavedon, Frof. Fos having observer

interesting ef+fect ot apparent +og. and D

able to obtain the opposite effect showing up some

giving rise to the perception of

2l 1'||'__'|1_ 2,

SLMMARY

The function of perceptual illusions in Fesearch

cussed and demonstrated by analysing three perceptual

lusions observed and studied b

the Author: +hke apparent
thlgnce

and the disappescing of a hole.

transparency, e apparent rest

IDTES

MOTES

e )

spoke on this topic several times,

mainly abroad (US&,

Iindia., Austria). but

alwavs with
a

interest. Some collegue friends

4

should publish my talk

demontrations, arousing
expressed the opinion that

. I have accepted their encouragement
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paper had the bBie g handicap of
A

ontrations, which were, I think. the i

the target the paraslbled gments of the Muller-Lver
equal , while in the perceptual configuration they

are L!."ILT'F_'|',.I-"-| "

Bl iy e
talt Psycholoagy., Cap.Il.

The color can be v ied ithout any effect on the

phenomenon -

reproduced 1 normal size radius about

home, uwusing = turn table
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In dieser Beziehung ist es erforderlich, zwischen zwei
verschiedenen Arten Rénder zu unterscheiden. Es gibt R#nder
eine
die der Bahn eines Punktes antsprechen, Wenn farbhomogene
Figur nur R#énder diese& Art hat (z.B. ein rotierended Kreis),
iy

bewirkt die bewegung keine Reiz#inderung an der Netzhaut. In

= L A rr'. (_-‘1-\{{'._.
diesem Fall wird die Figur, obwohl sie sich bewegt, als rééthend
Wahrgenommen, Deshalb werden wir diese Art R#nder, "Kinetisch
unwirksam" nennen, Alle andere Rinder, die éurch die Bewegung

eine Heizanderung an der Retina verursachen nennen wir kinetisch

)
wirksam, Es leuchtet aber gleich ein, dass in diesem Fall, da

am Niveau der Netzhaut keine Anderung statt findet, man zwischen
einem bewegten und einem ruhenden Gegenstand nicht unterscheiden
kann. Was geschieht aber im Falle unserer Vorlage, die nur
Teilweise Kinetisch unwirksame Rinder hat? Hier verhalten sgich
die Rander am Niveau der Netzhaut wieder in verschiedener Weise:
die Kinetischg wirksamen Rander verlagern sich, wahrend die

Kinetisch unwirksamen Rinder wachsen von einer Seite und

Schrumpfen von der andern¥i.Die selbe Beschreibung gilt aber auch,

wenn di Vorlage aus einem Rechteck besteht der sich auf einer




ruhenden scheibe bewegt. So kann man als kinetisch unwirksam
alle Rinder betrachten die entweder keine ﬂnderung am Nivean
der Netzhaut bewirken, oder wachsen von einer Seite und schrumpfen
von einer anderen, Und das gilt wieder auch flir alle ruhenden
Gegenstande, deren Hinder deshalb der Klasse der Kinetisch
unwirksaemen gehbren,

Wie k8nnen wir, von dem Charskter der Grenzen ausgehend
das Abbrechen unserer Vorlage in einem Muhendem Kreis und einem
rotierendem Kechteck beschreiben? Ganz einfach: Durch die

.

Bewegung entstehen zwei Gebilde, dessen jedes Kinetisch homogene

Hidnder besitzt. Man kann dureh naheliegende Experimente featstellen,

welche Resultate man unternverschiedenen Bedingungen erh#lt.

J

Aber hier interessiert uns das erweiterte Problem. Wir
haben eine Tendenz zur Kinetischen Homogenitdt der R#nder festgestellt.
Was geschieht wenn sich ein GegenstanﬁKgijigt”iﬁ_é{ﬁgﬁhFElﬁelf
das von verschiedenen unfegelm#ssingen und auf einander gelegten
Dingen besetzi ist? Auch in diesem Fall kBnnen wir zwischen

- J ] c 4 ~ 15 - &= 13 1
Rinder die entweder keine Anderung an Niveau der Netzhaul bewlrken,

oder sich ausdehnem und schrumpfen, und andere, die Kinetllsch




Wirksamen, die sich verlagern. Es ist seit langem bekannt dass

die physikalische Bewegung nicht als Reiz fiir die Bewegungswahrnehmung.

B
AR

wirken kann. Deshalb betraeéten wir was am Niveau der Netzhaut

verkommt. Die Bewegung des Gegenstandes bewirkt ein Wachsen und

v fam g e
Schrumpfen mehrerer verschieden gere1zter Flichen bielhan_stﬂndig
-_Jru:_ r-..n',f 1w '“-"r,..t,\ e M [:‘lg"fJL{{" .{T_{A..-L jt?“i‘{{h[ -I'g’r;"‘ cfl i 'I.f!:-.{f,,,l_ '.Ilfhk.l’L =S

oder ﬁachsen und schrumpfen (auch die Konitureyder ruhenden Dingen,

di{vcn dem bewegten Ding zeitlich gedeckt werden,wachsen und schrum

pfen). Aber die Xonturen des bewegten Dinges sind die einzigen
die sich (ausgenommen der sehr seltenen Fall der Korrespondenz
eines Teiles mit der Traiektorie des Dinges) verlagern. Und
wegen der Tendenz zur kinetischen Homogenitdt der Randes, gahﬁren$

: - R . - e
sie zusammen und tragen der Einheit des Dinges beil. So]agggtatt
einel kaleidoskopischen Aenderung von wacrsenuer und schrumpfender

\.-'I. i."-r-i_,'['\
Gestalten nimmt man ein Ding, das sich in;m;tteq_ruhender Dingen
bewegt, wahr.
So sind wir, von einer Wahrnehmungstiuschung ausgehend,

zu einem Beitrag zur Optischen Bewegungwahrnehmungslehre geldngen.

Ich will Ihnen noch eine dritte THuschung demonstrieren

und wenn m8glich kurz er8irtern.




Was sehen Sie?

Wollen sie sich ﬂitte der Vorlage ndhern?

Noch ndher, bitte

Nun wollen Sie mishk% mit dem Zeigefinger das linke Quadrat

berdhren?

Wir sehen alsoc eine Gberflﬁche*Wb&atsﬁchlich ein Lock’

ist, Man k¥nnte sagen, dasa, was man in diesem Fall wahrnémmtﬁ
dag Gegenteil deg Ganzfeldphdinomens ist: beim Ganzfeld sieht
man nicht eine Oberfllche, die man vor den iugeﬁ hat, wdhrend in
unserem Fall man eine OberflHche whrnimmt die in der Vorlage
fehlt, |

Man hat natiirlich salle Bedingungen des Ph#nomens wariert,
Die einzige "conditio sine gua non" um dasgs Effekt zu erzeugen
ist die Homogenitdt der Fllche die sich hinter dem Loch befindet.
Wenn die genamte Oberfldch- strukturiert ist oder inhomogen
ist (es braucht auch nur ein Halbschatten dartiber zu fallen)
verachwindet die Tauschung - man sieht ein Loch, und dadurch,
in einem gewissen Abstand, eine Oberflldche, Die Erkldrung des
Phénomens liegt bei, Ein Loch ist eine Erscheinung'die sich

gegen das Gesetz der einseitingen Wirkung der Kontur durchsetztesr.




Wenn keine andere Bedingungen dagegen wirken, gohdrt die Kontur
der inneren und nicht der Husseren Region und es entateht eine
Figur, die auf {h;;E Grund liegt. Wenn wir das Problem vom
Standpunkt der proximslen Reizung betrachten wollen, stellt
es sich aualdaaa im Falle des Loches mit homogenem Hintergrund
und im Falle eines dinnen homogen gaflrbten,Papierstickes
das auf einem andersfidrbigen Grunde geklebt ist, die Reizung
identisch ist. Wenn aber der Grund hinter dem Loch und das
St#ck Papier inhomogen sind (z.B. Mosaikartig sind oder irgend
eine Zeichnung draouf habeé dann ist die Reizung nicht mehr
dieselbe, da im Fallcdes Loches die Reizung in den zwei Netzhauten
verachieden ist, und deshalb eine dreidimensionelle Wahrnehmung
stattfindet,

Ich musa gesatehen dasa ich bisher noch nicht im Stande
bin, ien dritten Schritfe zu machen, und die Wichtigkeit der

Eracheinung filr die optische Raunwahrenehmung zu zelgen,

{HngEﬂlich wiirden wir in diesem Fall nicht 15 Jahre brauchen

um das Problem zu erweitern.

JLL
Eg ist aber wvielleicht interessant meine Schilderung zu

ergidnzen, und erzédhlen, dass eine Mitarbeiterin von mir,




Dr, Cavedon, im Stande gewesen ist, die gegenteilige T#uschung

zu realisieren: unter gewissen Unstdnden sehen die Versuchspersonen

ein Loch wo kein Loech ist, Leider ist in diesem Fall die Demon
gstration ein wenig Komplizierter und ich war nicht im Stande
ohne der Hilfe von Frau Cavedon sie aufzustetten. Andere interes
sante Beobachtungen wurden in Bezug auf das Lochproblem gemacht,
So z.B., einem jungen Professor unserer Arbeitsgruppe sind wir
folgender Beobachtung schuldig: wenn der Unterschied der Albedo
angrenzeuder Fléchen sehr klein ist, entsteht eine Art Nebel

vor dem Gebilde, Und wieder eine interessnte Ausnahme gym Falle des

Lochproblems : wenn das Loch tief schwarz ist { was man mit

eined mit schwarzem Samt ?e%ﬁttETtEH Schachtel, dicht hinter

dem Loch erh#lt ) sieht man immer ein Loch.

-
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Die Funktion der Wahrnehmungstfduschungen in der Forschung

Mein vortragf betrifft die Wahrnehmungstéluachungen, Es
iat deshalb vielleicht angemessen mit einer Definition anzufan

gen, Nach einem berihmten Spezialigten dises Gebietes, frafeE

sor Edwin Rausch ist 8 von THuschung zu sprechen sofern die

Verh#ltnisse (die-metrischen Verh#l+tnisse im Falle der Geome-

r-_-,Ib_
tTgkbptisehen Tdnsehungen) der wahrgenommenen Egnfiguratiﬂn f

sich von den zugehWBrigen Verh#ltnissen der Vorlagekonfisgmaration

unterscheiden,/Hier verde ich aber nicht von geometriach-opti

schen THuschungen sprechen, sondern von Wahrnehmungstduschungen
im weiteren Sinne.]
-.1
Da wir nun das Gegenstandsgebiet festgestellt haben,

kommt fast von-sich-selbst eine natlrliche Frage. Warum haben

die Wahrnehmungstfluschungen einen besonderen Platz in jedem

= —

Handbuch der Psychologie? Sind sie wirklich so bedeutend, oder

e —

handelt es sich schliesslich um unwichtige klei%f_%fﬁElﬁﬂﬁ_die
nur ein Pedant zum Objekt einer besonderen Forschung wi#hlen
gsollte?

Ein so radikaler Standpunkt wurde von einem grossen Psy-
chologen, unserem lieben verstorbenen Freund James Gibson ver
treten. Ich war einer anderen Meinung und habe 8fters mig_ihﬁ,
freudlich aber lebhaft diskutiert. Das letzte Mal, wenige Mona
te vor seinem verﬁcﬁgéden.

Ich glaube dass ein besonderer Grund beateht um die Wichtig
———— —— —ad —_—

keit der Wahrnehmungstéluschungen zu betonen,




Am Anfang hat man die THuschungen nur deshalb studiert,

weil sie Ausnahmen bildeten, in denen unsere Sinnegapparate

N ———

nicht richtig funktionierten, 3o dass sie uns nicht, wie immer,
- LA LSit

richtige Auskiinfte flber die Wirklichkeit gaben, Man studierte
die THuschungen eben als THuschungen, an und fir qich, als

kleine, interessante Probleme, AmAnfanz Harfﬂﬁn sogar ﬂber

zeugt, dass uns die Sinnesapparate nie tHuschten, ManVsuchte
deshalb welche h8here Funktionen (Urteile, Gedlchtnissbilder)
mit den Gegebenheiten der Sinnesapparate interferierten und

die Uraarheq des falschen Wahrnehmungsbildes waren,

[ Lo l'..l'

ﬂhiicﬁﬁf‘ﬁ&tqe h&%fman die THuscnungen als Ausn&hmen be

trachtet, in denen unsere Sinnesapparate oder unsere ﬂahrnehmungg

prozesse nicht richtig funktionieren, so dmss—sie-une nicht,
wie sonst—immer; Tichtige-Aunsiinfte Hber die Wirkliehkelt zeben,
Doch kann man das Problem der Wahrnehmungstdluschungen in einer

ganz anderer W91qe betrachten. Nach diesem Standpunkt sind die

W.T, eine Art Alarmaignale :EElﬂhEﬂ von Maqqhen&uqlﬂsungen,

Briche in dey,Panzer unseres naiven Realismus, durch die man

die Verschiedenheit von Phﬂnomenalen und Realen direkt begre1f+

————— m— S ——

Und die Funktion der Wahrnehmungstiiuschungen ist, uns zu zwingen,

ein Problem zu sehen, wo frilher kein Problem zu bestehen achien.
e = ko = L —— —— -_'_'_“-—-___‘_\_\_.______'_ i
Es ist fir mich immer interessant gewesen, zu bemerken

e

dags nicht nur die Laien, sondern auch @iif¢ Sachverstiindige, die V&'
T - ——————

der ?erschledenhELt des ph#nomenalen vomrealen (Milieun) fber

zeugt sind, im ngﬂhnllchﬁ Leben und Verhalten daa Denken des

————— —— e e

naiven Healisten natﬂrlischer Weise ﬂbernehmen. Es ist schein

bar notwendig flr uns die anerqﬂh91dung zwischen Hahrnahmungq
A e




welt und Realitdt (Koffka's “behavioral“ und "geographical"
Environment) zu ignorieren oder we1gst&ns Z1 v&rnach}ﬁgs}gen. Aom,

Wir haben e;pe typische Weise, uns zy yverteidigen, und Gesralitt
wm L — : peoaliliienel = Aty
Realismus andprecht zu erhalten. Wenn wir swf eine# Stufe stolpern,

gagen wir ganz einfach dass wir dle Stufe nlcht gesehen oder

==L e —

nicht hEmETiT haben. Und dasselbe aagen wir im traglsahen Fall,

._—-r _—

e
dass ﬂkr mit dem Auto einen Radfahrer dberfahren. Das bedentet

ganz einfach dass die Stufe, oder der Radfahrer in unserer

Wahrnehmungswelt nicht existierte, Wir meinen aber, dass wir
den betreffenden Gegenstand h#tten sehen kbnnen, wenn wir nuar unsere

Blickrichtung ge#ndert oder unsere ﬁufmerka&mkeitxznnzentrterf
W
hitten. Was wlr in diesen Fdllen meinen , ist dassdas RDDara*

i M. et ey

richtig funktionnierte, und wir es nicnt richtig gebraucht
%gﬁé_n.— ¢ A

Es gibt aber Fldlle, gerade die Hahrnehmunga*ﬁuscnungen,
WO 111ckr1ﬁh+ung und Aufmerkasamkeit nicht helfen um, was

wirklich dabei ist, wahrzunehmen. W&nn wir an das Wertheimer

L0 i
Metzger'sche Ganzfeldphinomen denken, da gibt es keinYAuswed,
& e — 1 g : s

keine Weg-erkiirung. Vor uns steht eine Wand, uniwir sehen Nebel;
und dﬁé Phénomen besteht, go viel wir auch unsere Aufmerksamkeit
konzentrieren. Dann gerdt Egz’naive Healigmus in eine Kriase,
Man muss erklidren warum, obwohl die Wand vor uns steht, wir
sie nicht sehen.

Zuerst ist man geneigt die LY8sung der THuschung als

. ‘:“ L
QEEEEEE}EE,_yggrgnztgg_yhﬂqmeQ_anférforqchen. Die Frage lautet:




o I il
ek

warudl hat in jenem besonderen Fall ai&s Wahrnehmungsapparat,

dgg in der Regel eine treue Reproduktion der Realitdt wiedergibt,

nieht revelmﬁssip funktioniert?

S0 wird fﬁr jede Hahrnehmungsfﬁuarhung eine verschiedene
ek h\."lf"‘c:;:w“‘"‘- i o tanlit ot . L eaan M-*—-‘f-""lt.—rifc-\__
L8sung gefunden. Es ist wie eine Mauer wo ein Stick vom MOrtel
..-—.-E.-

berzug gefallen ist. Man reparierd es; so dass die Farbe homo
gen ist und kein Fehler mehr, wenigstens filr den oberflachlichen
Eeahacﬂ%r, zu gehen iat, Das gelbe kann ein zweites, ein drittes
Mal und noch 86fters vorkommen, Aber friher oder spdter fillt
der ganze Mgrtelﬂberzug hinunter und mit groageg ﬂberr&schung
nnd Freude entdeckt man, das unter dem ﬁberzug ein Fresko verborgen
war,

So w&Emgeaﬂhieht, friiher oder spiter odes—opiter, wenn man
eine Wahrnehmungstﬂuschung untersucht, Kehren wir zul Ganzfeld-

erscheinung zurick, Zuerat fragt man gich warum man im diesem

Falle die Wand nicht sieht. Abgr auf einmal erweitert sich das

.Hehel, statt einer Hand, wahrq}mmt, gondern auch unter welchen

Bedingungen man eine Wand sieht wenn eine Wand sich wirklich

vor nng befindet, ﬁiasc aieht man in diesem Fall die Farbe an

31ner Gberflﬂﬂqe kﬂn&enqierf und VOT ﬁiEBEF Dberfldche den

— e

farb;osen durchslchtigen Haum° Und warum soll das Problem nur

die Wand befreffen¢ Unter welchen Bedingungen sehen wir einen
Segsel, ein Pult, ein Buch wenn diese Gegensatlinde vor uns liegen?
In diesem Sinne 51ndﬂgle Wahrnehmjnggtﬁuschungen kostbare

Anzeichen, die unsZwingen ein Problem zu erkennen wo gewbnlich

-Elh“"'-l'L.‘r.fl.-




keinn Problem zu beatehen scheint und alles sich als natiirlich

bietet, In diesem Sinne haben die Wahrnehmungstduschungen zur

Geburt der Wahrnehmungspsychologie beigetragen, und haben uns

Wahrnehmungspgggﬂplogeﬁiﬁbgrzeug? (ich glaube wenigstens die

meisten von uns) dass die Wahrnehmungswelt - die einzige Welt

mit der wir in direktem Xontakt aind =~ all eine uesamth91t von

[ e

Problemen ist, die entdeckt werden migsen (und das ist eime
ernste, n{cht #bersehebare Schwierigkeit) bevor man sie zu 1l8sen
anfingt.

Mit dieser Behauptung ist der theoretische Teil meines

Vortrags zu Ende., Nun mdchte ich versuchen aus Elnlgen Tn*erﬂu

chungen #ber Wahrnehmungstﬂuacnun532¢— die von meiner Fcrqchungq
gruppe atammen - ﬁle Ent#ifklugg jedes Problems nach dem vorher
gesagt$;?f04gg§ ndmlich 291gen wie aus einem beschrﬁnkten,
speziellen EFrotl

lges—erate Beisgpiel befrlfff die Durch31ch+1gmeitsw&hrn5
hmung, ein Gegenstand dem ich mich sehr lange gewidmet habe,

Wenn ich sage, dass meine experimentelle Forschung die
Durchsichtigkeitphdinomene betrifft, hat man mir oft erstaunt

eingewﬂnﬁet:ﬂ

Wieso kann ein Psychologe die Durchsichtigkeit
erforschen? Die Durchsichtigkeit ist ja ein physikalisches
Phédnomen, Ein Ding oder ein Medium iat durchaichtlg_wen;_ggnﬁie
Lichtastrahlen durchkgaégﬁ_lﬁaaf- es kann sdmtliche Strahlen
durchgehen lassen, oder einen Teil einsaugen, oder nur gewisse
Wellenldngen durehlaagen:.Was ich nicht einsehen kann, ist wo
man, in diesem Gebiet, ein Wahrnehmungs Problem vorfindet, daa
sieh von den #blichen Problemen der Gesichswahrnehmung unter-

acheidet.




Ich denke, dass mehere meiner Zuh8rer diesen Standpunkt

teilen., Ich glaube, dass eine sehr ein$achef Demonstration der

beate Weg ist, sie zu #berzeldgen dass die Durchsichtigkeit ein

echtes Wahrnehmungsproblem ist,

e
- Vorlage 1 - 2 IEI Kﬁ

3ieht jemand etwas durchsichtiges hier? und hier?
< Vorlage#)- Und doch ist die rote Schicht eine physikalische
durchsichtige Plastik, wdhrend hier nur ein Mosaik undurchsich

tiger verschieden=farbiger Pappenstilcke ist,
LRl CLe
Man iast also berechtigt dauﬂnb%u schliessen dass die

physikalische Durchsichtigkeit weder eine auer1chende noch

elne nﬂtwendlga Bedinang der Durvhqlchtlgkeitawahrnehmung ist,

Hier hat slch ge391gﬁidasa eine Tduschung ein Mittel
gein kann zu beweisen dass d&4 naive Realismus falsche Schliisse
erzwingen und Wahrnehmﬁﬁﬁprableme tarnen kann, {E;Vor}éég:glfzi éﬂ

N S
Ich will noch einen Schritt machen, Hier sieht man eine |
|

andurchsichtige, réfliche Figur (das Wissen hat ja im Allge- y_

meinen keinen Einfluss auf die Wahrnehmung), und hier auch.
Wenn men aber die zweil Vorlagen zusammen stellt, wird auf einmal
die resultierende einheitliche Figur durchsichtig.

Was k#nnen wir daraus schliessen? Dass die Durchsichtig
keitswahrnehmung von der Wirkung e;ner Komnlexeen Reizung auf
unsere Netzhaut abhéngt, Man ist herech+1gh (meiner H31nunﬁn&ch)

von einem Feld - oder Gestaltph#nomen zu sprechen,




-

ﬁ-) Die TH#uschung ist in diesem Fall auch ein Mittel, das

e

Ph#nomen zu erforschen. Man braucht nur, wie meine Mitarbeiter

e —

und ich gemacht haben, die Form und die Farben der Vorlage

gysthematisch zu #ndern, um die nutWEndlgen Eedlngungen der

Durchsichtigkeitswahrnehmung zu entdecken. P
Wir sind aﬂér vielleicht won unaer%aurﬂprﬂnglischan Thema
*Lbﬁpftﬁ*”“”ﬁh?gleisﬂtj Ieh wollte Ihnen, mit diesem Beispiel zeigen, dass
die analyae einer Tﬂuachung zu einer Umkehrung des GEEichta

punktes fﬁhren kann, g0 dass nicht dl& Tausﬂhung, sondern das

e

ganze Gebiet, und besonders, die Wirklichkeitstreuen Wahrneh

mangen zum Problem werden. ;
O o e

7u diesem Zweck geht man am besten von (dem)begrenzten

¥roblem der THuschung (in diesem Falle der Durchsichtigkeits

tduschung) aus.{ﬁérum tduscht uns diese Figur? Man kann von der

4blichen Hypothese ausgehen, dass es ein Erfahrungseffekt ist,

Wir wollen aber nicht diesen Aussichtlosen Weg folgen.!Wie nben

gesagt, heglnnt man , aie Form und die Farben systhematisch zu

anﬁern um die nctwenq1gen Bedlngggggg_g§£51§uachung Z1 eutueckeu
_____,_._--..___

Auf einmal aber wird es dem Forscher klar, dass die noiwendigen

Bedingungen nicht nur fir die THuschung, fir den Fall der

—_— e

soheinbaren Durchsichtigkeit gelten, sondern auch fér den Fall

der physikalischen Durchsichtigkeit, Und dann studiert man die

Durchsichtigkeits Wahrnehmung angqeh&n vom nebenqachlichem._

Problem, ob es gsich um die W1rk11che uuer dle ach91nb&re Durch
alchtlgRE1T handel+
Ich will Ibnen ein anderes Wahrnehmungseffekt zeigen.
- varlage -

4-'
7 !.-.'_L.l-."b'ﬁ't’




‘Aﬁﬁﬁﬂidﬁﬂﬁ
Wollen sie so h#fifch sein, ganz einfach zu beschreiben
was Sie sehen?
Sehen auch die anderen Damen und Herren das selbe?

Es handelt sich auch hier um eine Wahrnehmungstduschung =) .4
'-f:: s
die ich ‘ich31nruhe genannt habe, =

e - =

Ich glauhte dgé Effekt entdeckt zu haben, aber ed& wurde
W Mirewee 77729 | Weriecth ((§28 )

vor mir wvon 1l‘iE_‘{aalfi@__1:::nta-t:'ni::ls.::1:11:191: und vor Werner von Wittmann in

Jahre 1973§. (ni Al gon J%rfwuﬁmmM}

Beide Wisaenscha&tlar beobachté€ten das Phdnomen an der JH

Maxwellschen Scheibe. Lﬁgﬂgie Scheibe noch nﬁght achnell dreht,
‘S0 daas man noch nicht die Vorstufen der Schifelzung beobachtet, ;
oder wenn sie langsam dreht weil man den Strom ausgeschltet _
hat, sieht man einsfektor auf einer ruhenden einfdrbigen Scheibe 4ﬁ£
drehen,

Aber, wdhrend sowohl Wittmann wie Werner an den Bedingun
3

gen de Naxwellschen Schejbe astecken geblieben sind, habe

! Al 1%%& V-Eﬂ.wf"&w ﬁ =

Aagd allq;g}le ?eraﬂ&ﬂiiaqffpwiFnrm, Farbe, .) und bin zum
Schluss gekommen, dass die einzige notwendige Bedingung des

Phﬁncmens war, dass minqut§E§_e1n_$§11 der Kontur der Bahn dexy
e Qo Srhollm ey intoitiph Vorlage (renpéon

Bewegung entsprach. wi, y... o5 smlls himeds Zoo ik on inen W emigen
Bi-gheracheint—es eivhnur HW@W& ?umpﬂm

ﬂ}dmﬁﬂqﬂhﬁn&pﬁi T&tﬁﬂﬂhh-&h hah-é\\:._-g#- mich zuerst - es war WEM

eine 4er eraten ?erﬁfftntitﬂhmngen - beschrédnkt das Problem in -JZEI

dieser begrenzten Weise zu erforschen., Ich hatte aber den

Findriok Gasa miv das RosenldasiBron) ans entgangen war,
e
In diesem Fall kann wman, in der historischen Eatwicklung

AL
/L"‘ae-r Forschung, drei verschiedene Stufen Unterscheiden. Die

.Xt¢nwi&;LdﬂL#f%wnhATa;%w@.Mﬁhﬂéwq /wwa“h

*"_.“

YPAL A ot Lw%'tﬁvi uwﬁilfliz]ﬁf e N #£¢PWLh}f
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erste, bisher beschriebene Stufe, ist die Begrenzte Erforschung
der fgpaqung, um deren notwendige Bedingungen zu ermitteln.
~ (;1 + Nach vielen Jahren (15) dinkte es mir, dass eine Betrachfung

desg Effektes am ?iveau der proximalen Reizung, neue Eingsicht & '&h

(neuesTLioht)dem Problem bring %Mﬂﬂémﬂ

Helche Auuenin*en in der nr0x1malen HQIEEHEYﬁg;EEE"?EE'JF

er Yerlage verursacht? Das kann o
o —— .m;ﬂ b

als die zweite Stufe der Forschung gelten. Unﬁ&ﬂifr f einmal )

Do Ao b et ?&%%gm?ﬂw
die grosse ﬁher;ﬁﬁﬁﬁﬁﬁﬁffﬁtﬁ THuschende Vor , die Scheinruhe t;qiaif
e e et

verursacht, und eine dbereinstimmende Vorlage, die echte Ruhe é‘“‘“»ﬂw

| — _-_-_-'I-.__.___._.—-—'_._'_‘—-_i—-_

der Korreaponderanden Teile der Vorlage ?ETerkllﬂht}?ETFTEEﬁhEn

Vel uwrthe = s
die selbe Reizung, (= ?nrl{g;_wg

Die Tduschende Vorlage reprﬂduﬁlert die Reizung einer

ntfﬁg tausch&ﬂden Yorlage, Die Tﬂuschung stellt also kein Problem:
uneer Problem ist ganz einfach verschwunden,

=< (.l Doch bleibt etwas zu erkldren, Warum sehen wir - im Falle

der tduschenden sowie im Falle der nicht t#uschenden Vorlage -

eine® Hechteck, def auf 91nEm ruhenden Kr51s rﬂtlerf und nichf

einen Halbkreis der zusammen mit dem Rechteck rotiert?

Hier beglnnt dlE drltte Stufe: dleieurlstlache Funktion der

Tduschung WiTﬂ klar Das Problem hat sich EFWE1t%£ s betrifft
s ._WQEC. e i R

nicht mehr nur die Tduschung, sondern auch @&&—F&&%ﬁ—%n—&eaaa
,_._,——'—~—~.-.-——-—--_._,_,_..\_\_‘__‘_'___._'_______._-- — —

ke Huachung stattfindet, wo die Hahrnehmang unga eine treue

Wiedergabe der Vorlage verschafft,

Lcii glanbe dass man einfL¥sung finden kajin, wenn man Lﬁas
Prﬂblﬁp erweitert und) sich fragt was auf dEDﬁNEtEhEut sta?tfindet

_.-'




Beginnen wir also mit der L#sung des beschraenkten Problews des Ausein=

anderfallendunserer ?orlaga in zZwei Flguren, elnen Kreis und einem
fla. "--:r")l 'l-'r"'ff-"faff' ."'_- H-‘&'z_.-""r--"r’ii;.-vﬂ Lideh ¢

f.! A NS BT s 1Y

"z] nlrr.

Rechteck. H e ?Tf;ﬁ pﬁ;/

Man soll erstens hervnrheben)dass keine Bewegung an der Netzhaut

Stattfindet, Es gibt nur annaehernd gleich gereizte Flaechen , dl& sich

te1lwezse.gendarn, sie wachsen von einer Salte und Schruﬁ3£5n~1pn—ﬁiﬂer
dee Reidsprvings, THitslan 3L, e F

anderen Seite, el te€n sich aber anderE

sich und_manshg_nlgft E1n einleuchtendes Beispiel ist ein farbhomngener Kreis,
25 )il humid

der um sein) zesbtrum rotiert. Seine Raender verlagern sich nicht. Die
Netzhautprojektion einer solchen Figur verursacht keine Reizaenderung:
die Pigur wird als ruhig wahrgenommen.

Es ist deshalb angemessen zwlschen zwei Arten Raender zu unterschei=

den: Kinetisch wirksame und kinetisch unwirksame Raender. Kinetisch
wirksam sind die Raenuer die sich aul der Netzhautprojektion verlagern,
waehrend kinetisch unwirksam sind die Raender die sich in der Netzhaut=
projektion nicht verlagern.

Nun sind wir im Stande zu analysieren was in Falle unserer und

Y] P

aehnlicher Vorlagen geschieht: die Pro;ektlon unserer Vorlage hat sowohl

kinetisch wlrﬁsama wie klnetlsch unwirksame Haender - sie hat kinetisch

unhomogegﬁ Raender. Nas hhr'aher wahrnehmen

sttt )

Sl —
Jede kinetisch homogene Raender hat, naemlich @inKreis mit kinetisch

sind zwei Figuren, von denen

unwirksamen Haendeﬁ?’und ein Rechteck mit kinetisch wirksamen Raenderst,
Es hat sich also eine Tendenz zur kinetischen Homogenitaet der Raender

herausgestellt,
Und nun ein Schritt zur allgemeinen Problematik, zu der unsere Ana-
lyse der Tﬁuschung gefﬁhrt hat.




AL e ae L -

,{q_,{,ffﬁftr

der Netzhaut bewirken, oder wachsen von einer Seite und schrumpfen
von einer anderen. Und das gilt wieder auch fiir alle ruhenden
Gegenstidnde, deren Rénder @gﬁhalh der Klasae der kinetigch unwirk
gamen geh8ren,
Wie k#nnen wir, von dem Charakter der Grenzen ausgehend
das Abg;aﬂﬁhen ungserer Vorlage in einem ruhenden Kreis und einem
rotierenden Rechteck beschreiben? Ganz einfach: Durch die Bewegung
entastehen zwei Gebilde, dessen jJjedes kinetisch homogene Rénder
besitzt, Man kann durch naheliegende Experimente feststellen,
welche Hesultate man unter verschiedénen Bedingungen erhdlt.
Aber-hier interessiert-uns-das-erweiterte Problem. Wir

haben eine Tendenz zur kinetischen Homogenitdt der Rénder festge

—

stellt, Was geschieht wenn sich ein Gegenstand bewegt in einem

Felde daq von verschiedenen unragelmﬂaslngEn und auf_pinande el
gelegten Dingen besetzt ist?;ﬂuch 1iﬂ?1335m Fail kﬂnnén w1*’“¢&¢’ ‘ﬁ”ﬂ

D = ] L
zwischen/Rénder) die enjweder keine Apnderung anmﬁlveﬂu der Netzhaut

L3 r 3 'll -
bewirken, oder sich apsdehnem und séhrumpfen, und andere, die

kinetiSGh Wirksamen die sich verlagEPn IEs ist seit langem bekannt

mp—

ﬁghgp@hmung_w1rken kann. ﬁlau betrachten wir was am Niveau der

Netzhaut verkommt. Die Bewegung des Gegenstandes bewirkt ein

ﬁachs&n und Schrumpfen mehrerer verschieden gereizter Fldchen
am Sinnesorgan.;Die Gre?zen zwischen den verschieden gereizten
Fléchen bleiben st&nﬁié oder wachsen und schrumpfen (auch die

a
Kontu der ruhenden Wlnpen die, 'von dew bewegten Ding zeitlich
1

gedeckt werden, wacafen und qch&umpfer} Aber ﬂiE KﬂanPEn qu

.\1




bewegten Dinges sind die einzigen die sich (ausgenommen dew) sehr

aeltenen Fall der Korrespondenz eines Teiles mit der Traiektorie

des Dinges) verlagern. Und wegen der Tendenz zur kinetischen

Homogenitdt der Randes, gehdren sie zusammen und tragen der

Einhelt des Dinges bei, S0, anstatt einer kaleidoskopischen
Aenderung von wachsender und schrumpfender Gestalten, nimmt man
ein Ding, das eich inmitten ruhender Dingen bewegt, wahr,

So gind wir, von einer Wahrnehmungstdusehung ansgehend, zu
einem Beitrag zur Optischen ngeE{HEWahrnehmungslehre gelungen.

Ich will Ihnen noch eine aritte THuschung demonstrieren
und wenn méglich kurz erdrtern. y$?fA%L

Was sehen Sie?

Wollen sie sich bitte der Vorlage n#hern?

Noch n#her, bitte

Nun wollen Sie mit dem Zeigefinger das linke Quadrat
berihren?

Wir sehen also eine Oberfl#che wo tatsidchlich ein Loch isf,

Man k#nnte sagen, dass, was man in diesem Fall wahrnimmt das

Gegenteil des Ganzfeldph#dinomens ist; beim Ganzfeld sieht man

nicht eine Oberfléche, die man vor den Augen hat, wdhrend in
&

ungserem Fall men eine OberflAche whrnimmt die in der Vorlage

fehlt.

Man hat natéirlich alle Bedingungen des Phénomens Warilert.
— = g AL D
Die einzige "conditioc sine gqua non" um dég Effekt zu erzeugen

ist die Homogenit#t der Fléche die sich hinter dem Loch befindet,

AL
Wenn die gendamte Oberflldche strukturiert ist oder inhomogen ist

— m— —— — e

{es braucht auch nur ein Halbschatten darilber zu fallen)

i




verschwindet die Tauschung - man sieht ein Loch, und dadurch,

in einem gewiszen ﬁhq+and eine Oberfldche. Die Erklirung des
rmu e ——— e
Phi#nomens liegt bet, Ein Loch ist eine Erqph91nung die sich

———

Nenn ke1ne andere ﬁec1nrun&en dapegen wi rken genﬂrt die Kﬁntur

der inneren und nicht der #dusseren Hegion und es entsteht eine

Flgur, die auf ElPEN Grund liegt. Wenn wir das Problem vom

Standpunkt der proxlmalen ?alzung betrachten wollen, stellt es

wLfctd
aich gﬁe: dass im Falle des Loches mit homogenem Hintergrund

S

und im Falle eines &¥mmen homogen gefdrbten Papieratiickes das

auf einem andersfdrbigen Grunde geklebt iat, die Reizung

identiseh ist., Wenn aber der Grund hinter dem Loch und das Stilck
Papier inhomogen sind (z.B, Mosaikartig sind oder irgend eine
Zeichnung darauf haben) dann ist die Reizung nicht mehr dieselbe,
da im Falle des Loches die Heizung in den zwei Netzhauten
verschieden iat, und deshalb eine dreidimensionelle Wahrnehmung
gtattfindet.

Ich miss gestehen dass ich bisher noch nicht im Stande bin,
At e e T =

den dritten Schritt zu machen, und dLe ﬂlch+1pk&1f der ETSChElﬂhnﬂ

fir die optische Raumwahpdnehmung zu zeigen. {hoffentllch werden

wir in diesem Fall nicht 15 Jahre brauchen um das Problem zu erweitern,

Es ist aber vielleicht interessant die Schilderung zu

ergidnzen, und erzdhlen, dass eine Mitarbeiterin von mir, Dr. Cave
 —— R | S

o e

—— e i——— — o

don, im Stande gewes%EJEEIJ die gegenteilige THuschung zu “3311
e MRS TN s

o —

gieren: unter gewissen Unstdinden sehen die Versuchapersonen ein

Loch wo kein Loch ist, Leider iast in diesem Fall die Demonstration
- e e

ein wenig Komplizierter und ich war nicht im Stande ohne der Hilfe
_._...-'—-"—-—-—‘———-_‘_‘_‘__—'_-__




von Frau Cavedon sie aufzusteffen, Andere interessante Beobach

tungen warden in Bezug auf das Lochproblem gemacht, So z,B, einem

— Ver . O

jungen Profeasor unserer Arbeitsgruppe aiaﬁjﬂif folgendey Beo
edd, ;

bachtung schuldig: wenn der Unterschied der Albe&b angrenzeuder

e

Fldchen sehr klein ist, entsteht eine Art Nebel vor dem Gebilde,

Und wieder eine interessante Ausnahme im Falle des Lochproblems:

wenn das Loch tief schwarz ist (was man mit einer mit schwarzem

——————

Samt geflitterten Schachtel, dicht hinter dem Loch erh#dlt) sieht

man immer ein Loch, vr—ot M:Mm O B le ZoNe Farnbe ad







COuURT

CANDY SHOP
METRIC TABLES |

Limgar Measure (Langth) Measured of

1. 000 micrametres =
10 millimetred =

mdlimetre [mm 1.000 MuCrogrammes m:II-Rr ammae (mgl

centimetre (Cm) 10 miligrammes contigramme (cg)
decimetre (dm) 10 contigrammes decigramme (di)

|
|
|
1D decimetrot | metre (m) 1] deckgrammes framme |E'|
|
|
|

10 cenumetros

I metres

10 decametres =

decametre (dam) 10 grammes decagramme |dag)

hectometre (hm) 0 decagrammies I hecoogramme. (hg)

kilomatre (km) 10 hectogrammues I kibogramme (kg)
1,000 kiogrammis I tgnoe

10 hectometret

Meaiures of valume and capacity Square 'ic'.i!ufll.‘ ar area
|0 millilitret {ml} = | eentilitre {el) Are 100 square metres
10 centilipres decditre (dl) Drecare 10 ares
10 decditret = lere (1) Hectare 100 ares
10 litres decalitre (dal) Deeiare = 1100l anare
10 decalitres hectolitre (hij Centare 11100 of an are
10 hecealitres . kslalitre ki) | square metre

COMYERSIOM
metre s+ 39-37 inches inch = 2-54 centimetred
ligre = | -T&. pirmy pint 0568 litre
I kilagramme 22046 palinds poviand = 453-59 gramimies
hectare = LATI acres acre = 04047 hectares
Centigrade (*F =32} = 5'9 Fakirenhot = ("L = 95 + 32

VOLUME AREA AMND MENSURATION

Cube: 1% (1 = length of ong sida) Rectangle area = base = haight

aphere :?T ey {r = radius) Farallelogram arca = base ' x

Cylnder: 17 perpendicular hesghe

Ir = radiug, | = f-|.'-l1a:?h_| rrnanglc argy = ; baske he:gh-.
Rectangular prisn: | > & = h Circdearea = T M {r = radan)

{1 = length. b = breadth. b = height) Cireumference of Circle = 29 r

Cone: 3 wr'h Area af sphere = 477 7

r = radun of base, h = wertical height Area of curved surlace of eylinder = 2 11 rh,
."':fl'.ur.-d : arca of baze « h, {r= radan. h = hq:l.lpjl.t!.

{h = wertical heipht) T o= 3-]4159

£l |wysteme International) LUNITS
Mazs. the kilegramme {kg) Electric current; the ampére (A)
Lengcth: the metre (m) Luminous intemity. the candels (ed)
Time: the second (5} Absolute Temperatwre: the degree kelvin (°K)
Farce the newton (M)

Tha kifogramime is the weight of | litre of pure water at 4°C
under narmal abmoipheric pressure (760 mm Mercury)
The litre o equivalens to 10000028 cubse centimetres

Degrees Kalvin (*K) = Degrees Celeins (*C) plus 273- 15
Degrees Celend are the same at Degrees Cenzigrade
Freezing point of water 1 L 3T 5K

Absolute Zero 0*K menag 273 15%C

=
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The function of the perceptual illusions in research

Having to speakabout perceptual illusions, it seems well to
begin with a definiction. We speak of an illusion when the

attributes of a perceived configuration differ from the cor-

>
responding characteristics of the target. : ;>hﬂhﬂ,*;k<

Let us give an example: the paper with the drawing is the
target, and the a and b segments are equal as I draw them
egual; but in the perceptual configuration they are unegual.
There are two ways of considering perceptual illusions.
The more common one is to consider them exceptions, where
our perceptual apparatus did not function wely{randﬁtbere;éflﬁaébda{?

]

fore gt did not give us, as it always does, thy in-

formation about the real world.

The other way isjconsidering them as alarm signals, breaks
in the cuirass‘;f our naive realism, through which the diffe-
rence between perceptual and real world becomes directly
visible.

There is a natural tendency towards naive realism, that 1is
to ignore the above difference and to think that what we see
is the real world.

There are several ways to preserve our realism.

So f. ex. when in a car accident the driver says that he did

not see the person crossing the way. What is meant in this

Fd
: ; : e :
statement 1is that he did not direct hlsféook or his atten-

[




tion to the person: in other words, his perceptual apparatus
did function well, only it had not been used the right way.
Perceptual-illusions are impertanty;—beeause with perceptual
illusions this type of explanation does not function.
Let us take the famous example of the Ganzfeld.
Hrnee
Th&ge is a very big homogeneous wall in front of me and I see
fg@g. No change of attention and of ga?? direction helps. We

,Aave to explain why we do not see the wall, although it is

in front of us.

We begin w1th/£bmk1nc for the solution of a special pheno-

menon. But soon or late our scope widens. The problem becomes

more general. Why do whe see qwagg? when there is a wall?

Why do we seesthe color con51dered on a surfacg}and empty

——— B,

transparent space before it?

In other words not only the illusory perception but also
the thrustwerthy one,ﬁe;£5 a problem.

This is the thesis I intend to illustrate with some examples:
the function of perceptual illusions is to show us that the

perceptual world is a set of problems to be discoveredfirst

and then to be studied and solved. My examples should show

how, studying illusions, from:a 'limited special problem a ‘wider

insight develops.

a) Transparency

My first example is transparency. First of all T have to




o
meet tde natural objection, that the conditions for perceiving

transparency are physical, that transparency is a physical and

not a perceptual phenomenon. Than let usdo a little experiment.

o

(I) Do you see something transparent here .

_— : | pApee _
Well, there is nothlngﬁirans arent here, only a mosaic of

opaque pieces of cardboard. And here?(ll} Certainly not. But

mn

in fact the red pplastic__isﬁizgzigé}ent (lii) So-y—I—reaeched
tmgﬁxﬁsu;LsT—§éygt—ﬁfﬁaiid} showed that physical transparency
is neither a necessary nor a sufficient condition for parceiving
transparency. Obviously because FEEEEEEEEE_EXEEQE—Jf—dg@g

not receive any information whether - the light rays stimula-

ting the retina are paesingthrough a transparentﬁ&iiﬁk?or not

d, therefore/we can spdrefncy
her = whith T \ i

conditions of ysical trgnsparency, at will,

Then, what gives rise to the impression of transparency?
Let us do a little demonstration (IV) Now you see transparency
where theye was not. This experiment shows that transparency
depends on a complex stimulation, as local stimulation rfemained
the same ,dtebsneot—ehange.

Having reached the proof that there is no link between

physical and perceptual transparency, it is justified to

study the perception of transparency either under conditions

e

of physical transparency, or under conditions of apparent

transparency In other words, the phenomenon being studied




\ WM/Q-
does not regard gust ¢n illusion, but a sh¥ue%&e¥%hy per=
g ¢

ception as w¥ll. According to the opportunity (that is,

according to the conditions having to be studied) the illu-

T

SeryEpe ECepElonon s thc S perceptionvcan be  used

as—a—dsptay for research -smde Y e OCbaﬁ’} ¢¢M4F1C»77
m %/W SO e ol Al 9 J/Q
W‘Lw-«cy, /

‘b) Apparent rest
I
Thefe is a typical example of a 5pec1a1 problem w1ﬁené1ng

Intoia pseneral ‘one: the phenomenon il callied apparent resSt:
@V (VI )=No time to do: the experiment properly. Peopiie hage

+h-generat a coercive impression of a resting circle succes-

U =
sively visible in all of its parts, ALJQO(£7ZEdJZw&,c@w7€;uflal4wmg

(Vo)
a2 mee thls type of phenomenon as others did, worfﬁing

with a Maxwedll disk; the first step of my study whas
looking for the mecessary condition$. Through systematic wvaria-
tion I found that there was only one necessary condition: one

D i

point. (The illusion can be obtained with rectilinear motion

ston mot—iravimg explained —
the phenomenon, got=te [put a new question ”which'74”"”"“’“}7“7‘(/CwétbmL
on the proximal stimulation (retlna) are caused by the motion
of <eme=e£ the above target®!" Lepus take a symple’ XAJL?QJZ QA”w
let—us consider a Symplif;ed drawing (VII) Throngh rotation

famae

| the ‘retinals reoion stimulafed by thel a stimulus isidecreasing




But with the search of the necessary conditions only the first step
of the research has been done. e S

In order to find an.EfEEEEEEEEE_Of the phenomenon it is opportune

to consider what happens at the level of the sense organ. S LHISS

Let us consider a simpler case. What happens at the retinal pro= _N/)d
jection level when a homogeneously colored figure is moving on a homogenesvs
Pl b o Do
oms, but differently colored ground+ There is a homogeneoualy stimulated

region, which is_fﬁﬁiggigg_on one side, and widening on the other side. 7

Of course, the stimulation originated from the ground widens anﬁkhrinks

in the opposite way.

The same happens witdgggrglﬁplgy; as it is turning, the stimulation g&ﬁ;
originating from the semicircle decreases on one side and increases on the
other, and the opposite happens of the stimulation originating from the
rectangle.

But what happens if.EEEEEEE_EE;Eéiﬂ&ﬁEEE_illE§91¥~QLEEE§XJ we use __—
a rectangle rotating on a stady circle? It is easy to see that the stimu= fji
lation is the sale in both cases. And iE_EEE_EEE§E£EE}9n iS_EEE_§3me!FPE_
perception is obviously the same. But there is still a problem: why do
Y€ see ,ih both cases, a stady circle and a rotating rectangle? Why not the
whole configuration rotating?

From the preceding analysis it was sxidemnix clear that gn_gggfggf

tinal level there is not motion but only increasing and decreasing of ho=

—

Wit I et S S R e e
mogeneously stimulated regions, But the bordﬁﬁb,thaqﬁs the lines of abrupt
S —— R

change between differently stimulated regions, behave differently: they

Aganql—

are resting oq%hifting; So for example, the border of the circle is re=

sting - alghoﬁgh it decreases on one side and d#¥creases on the other -
while the border of the rectangle is shifting. Wgshall call the last ones
E}ggﬁically actiKE'bordgrs (because shifting borders givfrise to the per=
ceptigg;:?_gg??gﬁfﬂgggwggé resting ones, kinetically non active.

What about ourhisg}gz? The part of the border corresponding to
the trajectory'of.a point, the semicirulaﬂgne, is kinetically non active,

s . 2 z . ¢ ;.f" L/fﬁ.;, a{m_'_‘ig,g.—v ;

and the remaining one is kinetically active. The border is kinetically
_ “ad @l TRl SR N
Eghomogeneous. And(the configuration splits in two figures, the circle

and the recténgle, each wit&kinetically homogeneous borders.
The tendency towards kinetically homogeneous borders, which was

hypotyzed here, is commonly acting inour visual world. Whenﬂa*figurﬁﬁs

roving—in—front—of-a steady one,




7
border of the resting figure is increasing and decreasing

but not shifting.
d) Now let us go back to our illusory figure./ What happens
of the borders of the apparently resting qut of the

configuration? They are increasing and decreasing, but

f/
/

resting, as the borders of the resting f;éure do. Then, 1in
the special case of our figure, as in pﬁe general case of
moving and resting objects, we have tyb types of borders,

/
wich we shall call kinetically activ¥ and kinetically not

-ESLEEE} the firstones only are giving rise to the perception

of a moving figure.

Our configuration gives rise to/a retinal projection
/

f/

with both type of borders: in othér words its borders are

kinetically non homogeneous. And what happens: the configuration

shééis into two figures, each with kinetically homogeneous

borders. The tendency through kinetically homogeneous

/

borders is all but exceptioﬂally actingq Every time when a
/ 8 WAL

moving figure is passing in front of a resting one, a similar

gee S e —

situation is arising at the retinal projection level: we are

faced with a configuration with kinetically inhomogeneous

borders. And instead of a calendoscopic widening and
T atf

—

Shrinkinglfigures, through the tendency towards kinetical

G SN, :
homogeneity of borders, a figure moving’in front of a resting

figure is perceived.




c) The disappearing hole

Demonstration: what do you see. Touch the rectangles beginning

with the right one. (Demonstration without apparatus).
‘:&r 7&4/(,3 //,ﬂe/vwd’wue/t/wou S :
We begunyas always, with varying conditions sysstematicallys

the only necessary condition resulted to be the homogeneilty
e ———

of the surface behiq@wghg holg,

et e -

Than, as usual, wa considered the proximal stimulation,
and it appeared that thgre was a qufgrence between a piece
of paper pasted on a cardboard)and a holeBquX_if the insides
of the hole was inhomogeneous. In this case the difference was
caused by retinal disparity (i.e. theiloeation of the
background of the hole on a different plane) and difference in
focusing. Otherwise there was no differenceiand alsefiin this
case the problem seemed to disappear. .

But there is still a question to be asked. Why do we Ll

a paper pasted on a cardboard and not a hole? There is a well

k&mgmﬁQquality of the border, the one-=sided function of the

border, that normally outlines only insides and not outsides.

But why the border is acting this way, is still an open question.
ALlL erneheah ot il
And then a strange exception: 1f the ansides of the hole is

black, not withslanding its homogeneity, it 1is perceived as
a hole.
Research on this field has been carried on by professor
Da Pos, who discovered a strange}w;alghgggmgggg_and by dr. Cas
vedon who has been able to obtain the opposite phenomenon, the

perception of a non existing hole.
A s i B ey ARG b D el e e
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THE FUNCTION OF PERCEFTUAL TLLUSIONS IN RESEASRCH

n
'Kf%y
!":;1 I‘.‘,—'! 1 1/‘[/1 (23 \Jf(_,,{,;(/t ooy /|
T T o e iy g ;'L,V{ of 4 ,.fzi-.-bgé':jyu/
Vo rare it 2] | aote/\ve | T'yf;lf s / cA) e — =
As the subjiect of this paper are perceptual illuﬁimm);it is
(

perhaps useful to begin with a definition. According to
Frofessor Rausch it is a case to speak of a perceptual illusion
whean the attributes of a perceived configuration differ from
the corresponding characteristice of the target.

I give an example from the well known geometric optical
illusions (Muller—Lyer, Fig.1) in order to clarity the meaning
of the concepts of target and perceptual configuration. (1)

deren bl endd cbpiptd o phn

But the demonstrations desceibedions o screpaney in Was paper

will mot concern the geometric-—opbtical illusions.

FIGHURE 1

At this point it this guite natural to ask the following
guestion. Why have the perceptual illusions ; important place
in admost—evers= bhandboob—ef Fsychology? Are not illusions
unimportant little problems which ondaes el R Choase as
phect—of researoblT

=¥

Such a radical point of view was represented by James Gibs

a—etea T fredend —oFeaireawhec di-ectyearseags. We discussed several

sod

times this topic, the last time some months before his end.




Fag. 2
At my opinion thers is a special reason to stress the
importance of perceptual illusions. I shall begin with stating
briefly my theoretical standpoint. ffuowever the main part of

this paper will consist in demonstrating and discussing some

phenomena which will GEE Y ES 0 1LlH“LFDtL the theory.
o BN Vineavi L e Py, j" "bi;’\! (#

At the beq1nn1rm» but not only at th@ Eﬂﬂlhﬂiﬁqa but often

the illusions were considered as edceptions,
where our sensory apparatus did not function well, and
therefore did not give, as it alwavs dD}tFUE and trustworthy
information about the real world. They were studied and are
Kﬁuu‘t&«—éi\
still iptroduced as interesting special problems.

A point of view that never has been completely put aside iﬁ
that the sensory apparatus cannot lie, and theretfore higher
functions have been loocked for, interfering with sensory data
and being the originsg of perceptual illusions.

It is however possible to consister perceptual illusions in
a guite different way. fccording to this point of view they are
considered alarm signals, breaks in the cuira S, of our mailwve
Frealism, through which the difference between perceptual and
real becomes directly visible.

The very function of perceptual illusions is to force

a problem where before there seemed to be no problem

It has besen always very interesting for me to ascertain that
not only the layman, the ordinary man, but also the specialist

who founded all his research on the difference betwsen




peroceptual and real, falls back in his common life and
Lo maive realism in an absolutely natural w:iglméa;
Mg il v
car and not a mscedat he is thinking that itis
A ’1":‘,)* 1‘

the pero htion of a car.

It is necessary, in order to live a normal life, to ignore
g oat least to disgregard the difference betwesen percepbual
world and reality (behavioral and geographical snvironment,
acoorading Foffka s original concepts).

We have a typical way to defend owrselves and to preserve
cdr realism. IF owe stumble in a step we simply say that we did

o oolid not notice it. And in the same way we do ofben

sxpnlain the tragis hﬁp@ming of & car accident: we did not ses

the pergsn. It is clear that, according to the previous

Al ey
dpsbrusttben Detwesen behavioral (or perceptual) and geographical

o real) enviconmesnt, the ﬁt§p$g or the person did not exist
i oouwr peroceptual world. Buob with owr esxplanation we ars

that we should have been able to see the objisct
IS4 oD O PR R0
el e perbdammpbt ™, 1F we had only changed the direction of owr

look, or if we | ﬁ\chamgﬁd T concentration of our attention.
What we mean is that the percoeptual apparatus was functioning

edactly but we did not use it in the right way.
e :
g Aie
Hut &eey are cases,and Ess are just the perceptual illusions,
LA

whers this sxplanati DEE . In these cases, direction

of look and attent we not help to perceive what really is

theres.,

et Cake as edample the famous Ganzfeld sspesriment




&g
There is a wall in front of us, and we
see just fog. In this case there is no way to escape the
problem, to make disappear the phenomenon. Change in attention
or in directing the look does not change what we are sesing.
This type of phenomena generates a crisis of owr naive realism
We have to explain why we do not see the wall, although it
a front LIS COur firest attitude in these cases is to
look for a solution of the illusion as a special limited
el
phenomenon. khat we ask is: why did]mut peripheral apparatus
Fregularly function in this special case although as a rule it
gives us a true reproduction of reality?

ae

This is the natural way to follow, at first, for every
e
perceptual illusion.| It is like we behave if in an old
53
building: & pisce of plaster falls from a wall and we get it

repaired so that the colorNis almost eterogenecus and for the

superfticial ovewsr there is no fault to ses. The same can

\\ s
happen a secord, a third time. But sooner or later the whole
N,

plaster falls, and with big ﬂmmgﬁﬁeﬁt anrd happiness we

N —
discover that a fresco was hidden under the plaster.)

Smﬁéthin#“eimflérnhéﬁﬁ&neﬁ sgemer —ar—ater, when &
Dﬁfé@ﬁﬁualgilluﬁimﬁ\ﬁﬂ stugied.
Let us go back to the Ganzfeld-Fhenomenon. The ftirst, and
question is "Why don"t we see the wall? EBEut
suddenly — after a more or less long delay — we discover that
this ia only a partial problem. Then we ask ourselves not only

under which conditions we see fog instead of a wall, but also

4




Fag. &9
under which conditions do we see & « when a wall is really
in Front ot s, Mhy(jm we see, in this case, the color
condensed on a suwwface in front of wus, and betore it a
colorless transparent space? And why 2 bhe problem concern
only the wall? under which condition do we see a chair, a deshk,
a book when these obiects are being in front of us?

In this sense the perceptual illusions are precious signals
forcing us or aiding us to acknowledge a problem where there

— 15 Ut

apamed to be no problem and every thing appeared so obvious. In
X

—

illusions took an important part to

il
the birth of the modern perception psychology and convinced us

r ap . . . ~ -
berception psychologists (I think at least the majority of us)

that the perceptual world - the only world with which we have
direct contact - is all a set of praoblems, which have to be
discovered — and this is mftanﬁ the most serious difficulty -
before tryving to solve them.

With this assertion I am ending the first my pPaper .
Now I°11 try to show - using as examples some perceptual
illusions which have been observed and studid by my
collaborators and mer the development of the problems according

- NS
to what I said before, that is to show kees from a limited

special problem a wider insight develops.

AFFARENT TRANSFARENCY




ample of a perceptual illusion is apparent

&
transparency. 0f course, studing the perception of transparency

we have to answer a natural objiection. Transparency ts not a
perceptual but a physical problem, we perceive transparency
when a physical objiect is permeable to the light. Therefore we

to begin showing that physical transparency is neither
necessary nor a suftticient condition for perceiving

S AT ST Y .

ETGURE 2

The display represented in Fig 2 is generally percelved as

transparent. But there is nothing physically trans theres,

It is just a m L 3t Opague pilieces | cardboard of different

color. 5o, physical transparency is a necessary condition
perceiving transparency, or in other words, there are cases

apparent transparency. On the contrary, nobody perceives

sparency in the display of Fig. While the

: ' )

A /
which is glued wupon white cardboard is physical ly

transparent. (3) And this proovs that physical transparency is

not a sufficient conditione to perceive transparsncy.




FIGURE

But thinking of the stimulation originating the perception
transparency it is clear that the visual svstem

not receive any intformation about the conditions giving

WM @wau»é/
to AR Y namaly the light ravs atimuLlLllq the retina

oF not through a transparent medium.

How do we study perceptual transparency? As every obther
perceptual phenomenon, changing the conditions systematically,
especially the colors and the forms of the suwfaces giving ri
to it. Following this way g e text EC 8 M o T have besen
able to formulate : 11y S meeessmaey conditions of
the perception of transparency.

But here I have to confine myself to a little demonstration,
which is in a way typigﬁ. as it shows an important aspect o
the phenomnenon. Puttinédﬁwm displavs 5 and 5& together in such
way that there is continuity betweesn the borders of the
plastics, transparency is perceived. We are forced to draw the
conclusion that transparency depends on a complex stimulation
of the viswal organ. It is what we call a gestalt phenomenon,
mh in ophher words it doss not depend on local stimalation,

oLz Ry e,
Wil ri’ Vel netiic fx AN .

the conclusion of our ] @t d is that the

conditions of perceptual transparency, although

arrbing from cases of apparent bransparesncy, are




also in the more common case, when physical and perceptual
transparency coincide. The problem has widened, it is not
the problem of the conditions of apparent transparency, but the

the perception of transparency without

restriction.

AFFARENT

A omuch more striking example where from a special problem
a wider insight develops is the perceptual effect | called
apparent s I+ the display reproduced in Fig. 5 is rotated

B s ¥ 7

slowly around the center of the semicircle  (4) what we

complete resting disk with a series of circles inside, which

pariodical ly coversd and uncovered by a rectangle turning on

it. I+ the display of Fig. 6 is rotated slowly around the




center of the inside arc, we see a resting circle periodically
and uncovered by a peripherically located circle

rotating on it.

The phenomsnon was observed by Wittmann (1920) by Wernesr
ard Wildhagen (1929) on fusing bwo = owith Marwwell disk
(Fig. 7). When the current is interrupted, the rotating disk

slows down Till e . When the s ed is little, one

ctor (the minor oneg) rotating upon & macdy disk.

FIGURE &

Strange enough, the above authors did not change
sistematically the form of the display but sticked to the
Maxell disk. Wittman (5) tried give an edplanation of
pREenomenon, & erting that when the sublject concentrates on the

ﬁA@OEyL
motion of the minor actior, the major closes in a o ; 41
explanation which is evidently wrong, because

subiect concentrates its attention o the apparently nesting

o N ;\
cirole, as greater the evidence of T pheno W (




j, Changing systhematically the shape of the display, I

*ﬂdiﬁcmv%reﬂ immediately that the Mawwell disk was the worst
display for demonstrating the phenomenon and that the only
necessary condition was that at least one part of the contour
corresponds to the trajectory of a point. It is therefore
perhaps opportune to stress that the phenomenon is not limited

the rotatory motion but can be obtained with translatory

motion as well.

A typical example of apparent rest with translatory motion

% K’Q-C%’:«_,L-L by

\ A
is obtained with apparatus gf Fig. 8; While the reverse of the

phenomenon is what we observe traveling with a train when we
Wi reen
see the telegraph poles moving, while the Ssks are resting.

:L _{>But the problem can be seen from another angle, that is from

the point of view of the retinal stimulation.

Then the new question is: which modifications on the

proximal stimulation are caused by the motion of the target?




|
Let us try to give a very raw élﬁaariptiwn ofe it (7)

i 3y see that when the target, made of two
difterently colored regions, rotates, the region stimulated by
stimuilus a decreases from one side and increases from the
otheri and the contrary happens to the region stimulated by the
b stimulus. The result is that we are perceiving the b region

e L

moving upon a steady complete circle.

3 I
AL
But what happens on the procdimal stimulation/ws imitate with
the target what we were perceiving, that is if we use as a
target a steady circle upon which a rectangle is turning? Then
we see, to our surprise that what happens on the retinal

projection is exactly the same, the @ region is increasing on

one side and decreasing on the other, and the contrary

f
happensss to the éfregimﬁ“ Therefore, as the stimuwlation is the

same in both cases, the perception is necessarily the same, e
bathrcoases.—the perception is necessarlly the-same.
The puplanation is very simple and there is no more problem.
Char problem seems to have disappeared. %;
h )]
gZ“}Hmw&verg a more bthrough analvsis. shows that not everyvthing has
been explained. Because, while it is clear that, the

atimul ation be wame, the perception has to bhe the same,
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it is by no means clear why we perceive in both cases a figure
~otating and a resting one, and not the whole cmn%iguratiﬁ%§4
rotating. In other words, why do we see in both cases a
rectangle twning on & resting complete circle and not half
circle ting together with a rectangle?

It is interesting to point out that the problem has widened:
it no more regards the illusion wmly)but the non-illusory
/

sibuatd

4o Than we = with a more general problem: what

: : 1 : i
happens on the retina when an object moving upon a ground?

study a typical example, let us simplify the case
considering an homogeneously colored figure moving in front of

homogeneously colored ground (Fig. 10).

FIGURE 10

reslt - on the proximal stimulation -
homogeneously stimulated region corresponding to the figure is
orv
increasing &n one side and decreasing on the other,
contrary is happening to the other homogeneously stimul ated
corresponding to the ground. Then, there are
homogenesously stimulated regions that are increasing on one
side and decreasing on the other - they are both non moving. So

there ssems to be no motion at all on the retina. But there
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somathing - the border between the - regions, — that is the
abrput jump of stimulation between reglon and the obther —
which is wandering.

Moy
) Hm&@ﬁat us consider the encounter of the moving figure
with another (still differently colored bubt homogensous)
which is resting. We are interested in two different
possibilities. Either (1) the moving figure is passing behind

:

the resting figure, or (2 in front $er 1t.

FIGHRE 11

(1) At the moment of the encounter, the stimulation
A/ ATFEA S
corresponding to the moving objiect decreasing on one side and2ZMmmidetl O

atter a while 2 65 the other side, on the expense of

. L
the ground. Bubt as it passed ir -rmnt;th& figure it is the

Festing figure which decreases on the ss i but this time

at the protit c the stimulation corresponding to the moving

A PR

figure, whileyafter a time on the other side it is growing at
the expese of the stimulation corresponding to the ground.

While in the first case (1) the moving figure was shrinking

N f,
] : . ! delAs - .
(because it was decreasing on one side whieh remaining

unchanged on the other side) till sometimes disappearing and
then widening, in the second ¢ = (2), that is, when the +tigure

was moving in front of the resting figure, it is the resting
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tfigure that shrinks at the beginning, than somstimes disappears
arnd then widens till regaining her prior size and form.

The moving as well as the resting figure are both giving
"

rise dncreasng and the decreasing of homogeneously stimel ated
regions, not to motion. But what about the borders? We see that
there are borders betwsen homogensously stimulated regions that
are resting and borders that are shifting. The borders of the
retinal pro the steady figure are steady while the
borders of the moving figure are shifting.

Se Mow let us go back to ow dllusion. What happens of the
borders of the retinal projection of the apparently resting
part of ow configuration? They are decreasing on one side and

m (/‘W{;{/g Wi :
secreasing) on the other {(as the borders of the retinal

projection of the steady %igure{lm, when it is covered or
uncoveresd by the moving figuwre), but they are resting as the
borders of the steady figure do.

S0 we are faced with two types of borders, the shifting

ders of the retinal projection of the moving figure, which

call kinetically active borders and the resting

= S

borders of the projection of the steady fijur@(:aﬁ well as

those of the projsction of the apparently resting figure of the
illusory cmm%iguratian which we shall call kinetically

i e e
non-active borders.
s el T e B

But let us see what happesns when a configuration {(an obiesct

like our target) has some of the borders which are kinetically

active, and s@me kinetically unactive, that is it
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kinetically unhomogeneous borders. What happens in this case is

ou illusory resltf the configuration splits in two objects,

gach of them with kinetically homogensous borders.

But this case is all but exceptional. Every time when a

moving figure is passing in front or at the back of a resting
AN~

tigure, a similar situation ariseff at the retinal projection’s

1EVE$% ap=ebdect-moves—itn—front—er—behindaneothes objsct,

giving rise to a configuration with kinetically inhomogeneous

bordeprs, e~ —— _ e ——

Qo
— fhruugh e tendency towards kinetically homogenesous borders

a moving figure wandering in front or behind a resting one is
SEETT o

Bo, when an object is moving in a field of resting objiects,
instead of a caleidoscopic change of widening and strinking

figuwres, through the tendency to kinetically homogeneous

borders, the real thing is perceilved.

THE DISAFFEARANCE OF A HOLE

The third example of a problem regarding an illusion, whose
study appears to be interesting above the mere illusion, is the
problem of the perception of a hole.

The illusion is simply demonstrated, without any apparatus.
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15 to have disappeared.

LA ol

Bur there is a

i cbeth © &

AR,

hole? The guestion

SEEeins

functioning of  -the border,

of the included and not of

a discovery dus bto Rubin
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to bhe
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o bthe surface and not a
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the border being perceived as
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Fofftka., But again, why is the
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border functioning this way? And than, a strange e bl o
the insides of the hole is black, notwithstanding its

homogensity, it i i = a hole.

EGERE e

arg still several unanswered guestions. The
in tbthis field has been carvied on by Pwm¥fu Da Fos and
Cavedmm? Frof. Da Fos having observeresd a very

ting sffect of apparent fog, and Dr. Cavedon having been

abrle to mht&iﬁ?hm opposite etftect, putting on light some

special conditions giving rise to the perception of a hole,

whiern no real hole exists.

SUMMARY

The function of perceptual illusions in research is is
and demonstrated analvsing threes perceptual illusions observed
and studied by the Author: the apparent transparency, the

apparent rest and the disappearing of & hole.




NOTES

Lo Inm the targetﬁth@ parallel segments of the Muller-Lyer

W e

figure are equal., whish configuration they

in the perceptual

al” 2 unﬁmualn

F. Foftka, Principles of Gestalt Psychology, Cap.ll.

The color can be varied without any effect on the

ﬂhEﬂDmEﬁDﬁu

4. If the display is reproduced in normal size (radius about

15 cm) the effect can be observedat home, using a turnable for

records.

not able to e asking Froftessor Werner

hymself or at Hamburg University, W. and W."s paper.

P
6. This shift of attention 5ucaé€§3aa5iar with display of

s | S S e
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We contfine ebseryvearis task to take into consideration

Gy for the sake of simplicily.

Often this symple demonstration does not suceed because

the surface behind the hole is not really homogeneous (if it

j. 5

=}

wall, there are shacdows on it). But PFrof. Da Fos constructed

symple gadget, which makes coercive for every subjiect the

disappearance of the hole.




THE FUNCTION OF FERCEFTUAL ITLLUSTONS IN RESEARCH

the subject of this paper are perceptual illuﬁimn(“it

perhaps usseful to begin with a definition. According to
Frofessor Rausch it is a case to speak of a perceptual illusion
when the attributes of a perceived configuration differ from
the corresponding characteristicse of the target.

I give an example from the well known geometric optical

illusions (Muller-Lyer, Fig.1l) in order to clarify the meaning

target and p@ﬁt@ptual c:n+1qurd+]nn, (1)
) A

a4

Eut the demonstrations describetl beers diﬁtrepancy in e

will not concern the geomstric-optical illusions.

At this point it s quite natuwral to ask the following
guestion. Why have the perceptual illusions an important place

11 adsrtst—aveey-trardireck-—ab Fesychology? Ar not illusions

unimportant little problems which only a pedant can choose as

point of view was represented by Jamegs Gibson
dear friend -of mine who died vears-agos We discussed several

times this topic, the last time some months before his end.




At my opinion there is a special reason to

importance of perceptual illusions. I shall begin with stating

brietly my theoretical Etandpniht§ However the main part of

this paper will consist in demonstrating and discussing some

phenomena which will serve to illustrate the theory.
beginning, but not only at the beginning., but often

>\ By

also verlhaps, the illusions were considered as exceptions,

where our sensory apparatus did not function well, and

theretore did not give, as it always do true and trustworthy

information about the real world. They were studied and are

still introduced as interesting special problems.

A opoint of view that never has been completely put aside in

that the sensory apparatus cannot lie, and therefore higher
tfunctions have been looked for, sensory data
and being the origins of perceptual illusions.

It is however possible to cmnaisier perceptual illusions in
a guite different way. According to this point of view they are
considered alarm signals, breaks in the cuiracs of our maive
realism, through which the difference between perceptual and
real becomes directly visible.

The very function of perceptual illusions is to force
see a problem where before there seemed to be no problem
all.

It has been always very interesting for me to ascertain that
not only the layman, the ordinary man, but also the specialist

who founded all his research on the difference bhetween
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under which conditions do we see a wall, when a wall is really
iR tEORE Df uss Nhyiia we smes, in this case, the color

condensed on a surface in front of us, and before it a

ornly the wall? under which condition do we see a chair, a desk,

a book when these objiscts are being in fromt of us?

In this sense the percepbtual illusions are precious signs

forocing us

—

seemnaed to be no problem and every thing appeared §m«mbvimuﬁ" I

parceptual dllusions took an important part ©

the bivth of bthe modern perception psvehology and convinoed

rsyvohologists (I think at least

that the perceptual world — the only world with which we have
direct contact — is all a set of problems, which have to be
discovered - and this is m#t&ﬁf the most serious ditdticulty —
efore Lyl
With this assertion I am snding the first part of my paper.
Mow I711 try to show -~ using as edamples some perceptbual
illusions which have G 1 hasrved and studid by my
collaborators and me, the development Gf the problems according

to what ¥ said before, that is to show kbess from a limited

special problem a wider insight develops.

AFFARENT TRANSFARENCY
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FIGURE 3

But thinking of the stimulation originating the perception
o f transparency it is clear that the visual system
does not receive any information about the conditions giving
rise to it, namely if the light rays stimulating the retina
passed or not through a transparent medium.

How do we study perceptual transparency? As every other
perceptual phenomenon, cl ging the conditions systematically,
especially the colors and the forms of the suwfaces giving rise

o 4

it. Following this way syv—-cellaboratore-and-¥ have been
able to formulate mathematically the sesessary conditions of
the perception of Lransparency.

Eut here I have to confine myself to a little demonstration,

which is in a way typical as it shows an important aspect of

the phenomenon. Putting two displays 2 and Za together in such

way that there is continuity between the borders of the
plastics, transparency is perceived. We are forced to draw the
conclusion that transparency depends on a complex stimulation
of the visual organ. It is what we call a gestalt phenomenon,
or in obther words it does not depend on lc I stimulation,
which did not changs.

Bt bthe conclusion of our demonstration is that the
rMeEressary conditions of perceptual transparency, although

studied starting from cases of apparent transparency, are valid
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alenm im the more common case, when physical and perceptual
transparency coincide. The problem has widened, it is not more
the problem of the conditions of apparent transparency. but the
gerneral of the perception of transparency without

restriction.

FIGURE Za

AFFARENT REST

A much more striking example where from & special problem
a wider insight develops is the perceptual effect I called
apparent rest. If the display reproduced in Fig. 5 is rotated
slowly around the center of the semicircle (4) what we see 1is
complete resting disk with a series of circles inside, which is

periodically covered and uncovered by a rectangle turning on

it. If the display of Fig. 6 is rotated slowly around the
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center of the inside arc, we a resting circle periodically

covered and uncovered by a peripherically located circle

rotating on it.

The phenomenon was observed by Wittmann (19320 and by Werner
arc Wildhagen (1929 on fusing two colors with the Maswell disk
(Fig. 7). When the current is interrupted, the rotating disk

slows down till resting. When the speed is little, one sees one

sector (the minor one) rotating upon a steady disk.

FIGURE

Strange enough, the above authors did not change
sistematically the form of the display but sticked to the

disk. Wittman (3) tried to give an explanation of the

L

~ting that when the subisct concentrates on the

minor acki-em, the major closes in a circle. An

which is evidently wrong,

subject concentrates its attention on the apparently
A ) n k51t

s £7bx f + b & 4

circle,vas greater the evidence of the phenomenon (&4).




FIGURE

Changing systhematically the shape of the display, I
discovered immediately that the Maxwell disk was the worst
display for demonstrating the phenomenon and that the only
rie ary condition was that at least one part of the contour

corresponds to the trajectory of a point. It is therefore

perhaps opportune to stress that the phenomenon is not limited

to the rotatory motion but can be obtained with translatory
motion as well.

A typical example of apparent rest with translatory motion
L 85 8., While the reverse of the

phenomenon is what we observe traveling with a train when we

see the telegraph poles moving, while the rails are resting.

S But the problem can be seen from ancobther angle, that is from

the point of view of the retinal stimulation.

Then the new guestion is: which modifications on the

prozimal stimulation are caused by the motion of the target?




Let us trv to give a very raw ﬁieaerimtimn (o3 o G e

It is easy to see that when the target, made of two
ditferently colored regions, rotates., the region stimul ated
stimilus a dec s@s from one side and increases from the
otheri and the contrary happens to the region stimulated by the
_b stimulus. The result is that we are perceiving the b region

moving upon a steady complete circle.

But what happens on : Hméa ﬁtimulatiag-we imitate with
the target what we were perceiving, that is if we use as a
target a steady circle upon which a rectangle is turning? Then
we see, Lo our suwwprise that what happens on the retinal
projection is exactly the same, the ﬁ_ragimn is inceeasing on
one side and decreasing on the other, and the contrary

as the stimulation is the
is necessarily the same, eon
sonecessari Ty the same.

The explanation is very simple and there is no more problem.
Our problem seems to have disappeared.

However, a more through analysis shows that not everything has
explained. Because, while it is clear that, the

stimuilation being the same, the perception has to be the same,




it is by no means clear why we perceive in both cases a figure
rotating and a resting one, and not the whole configurating
rotating. In other words, why do we see in both cases a
rectangle twning on a resting complete circle and not half
circle rotating teogether with a rectangle®

It is interesting to point out that the problem has widened:
it no more regards the dllusion only but the non—illusory

Cion also.

Than we are faced with a more general problem: what

N

happens on the retina when an object moving upon a ground?

a) bto study a typical sxample, let us simplify the case
considering an homogeneously colored figure moving in front of

a differently jenecusly colored ground (Fig. 10).

4

The reglt — on the progimal stimulation — is that an
homogeneowsly stimulated region corresponding to the figure is
increasing an one side and decreasing on the other, whiéﬁ”th&
contrary is happening to the other homogensously stimul ated
region corresponding to the ground. Then, there are Lwo
homogeneously stimulated regions that are increasing on one

side and decreasing on the other - they are both non moving

there seems to be no motion at all on the retina. But there
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something ./ the border betweesn the two regions, - that is the

ahrp@t jump of stimulation between one region and the other =

which 1

By Now let us consider the encounter of the moving figure
with another (still differently colored but homogeneous)
figure, which is resting. We are interested in two different

possibilities. Either (1) the moving figure is passing behind

the resting figure, or (2) in front for it.

FIGLIRE

(1) At the moment of the sncounter, the stimulation
= 8 4 1 1

corresponding to the moving object dé&rea%ﬁm@ on one side and
after a while increases on the other side, on the expense of
the ground. But (2) as it passed in frmﬁt“the figure, it is the
resting figure which decreases on the same side, but this time
at the profit of the stimulation corresponding to the moving
figure, while after a time on the other side it is growing at

the expese of the stimulation corresponding to the ground.

While in the first case (1) the moving figure was shrinking
w ol

decreasing on one side whtich Femaining
urichanged on the other side) till sometimes disappearing and
then widening, in the second case (Z), that is, when the figure

was maving in front of the resting figure, it is the resting




Fag. 14
tigure that shrinks at the beginning, than sometimes disappears
and then widens till regaining her prior size and form

The

A
I

i seyi

iimg(5w wall as the r ting figure are both giving

im
§
(&

icreEasng and bthe decrsasing 3 sly stimul ated
regions, not to motion. But what about the borders? We see tha
between homogensously stimulated regions that
are resting and ~ders that are shifting. The borders of the
bicrm of the steady figurs are steady while the
sirclers of the moving figure are shifting.
5. Mow let us go back to ouw illusion. What happens of the
opf the retinsal projection of the apparently resting
i) o e e = 1Y They are decreasing on one side a
decreasing on the other {(as the borders of the retinal
projection of the steady Figur@{img when it is covered oF
uncovered by the moving figured, but they are resting as the
borders of the steady figurs do.
S owe are faced with two tyvpes of borders, the shifting
borders of the retinal projection of the moving figuwe, which

we shall ocall tin@tically active borders and the resting
borders of the projection of the steady figure as well as
those of the projection of the apparently resting figure of the
illusory configuration, which we shall call
ﬁmnwac?ive @mrd@rﬁu

But let us see what happens when a configuration (an object
like our target) has somse of the borders which are kinetically

active, and sgme kinstically wunactive, that is it has

4
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kinetically unhomogeneous borders. What happens in this case 1s
our illusory wé%}t the configuration splits in two oblects,
each of them with kinetically homogeneous borders.

But this case is all but exceptional. Every time when &
moving figure is passing in front or at the back of a Festing
figure, a similar situation arises at the retinal projection’®s
level: an object moves in front or behind another object,
giving rise to a configuration with kinetically inhompgeneous
borders.

Through the tendency towards kinetically homogeneous borders
a moving figure wandering in front or behind a Festing one is
ST

So, when an object is moving in a field of resting objects,

"

instead of a caleidoscopic change of widening and Egrimking

figures, i ter v to kinetically homogensous

horders, the real thing is perceived.

THE DISAFFEARANCE OF A HOLE

The third example of a problem regarding an illusion, whose
study appears to be interesting above the mere illusion, is the

problem of the perception of a hole.

The illusion is simply demonstrated, without any apparatus.




We only need a cardboard with a hole in its central

region,

through which we a part of an honogeneous region of

gifferant The hole, 1if the surtface behind it

i

homogensous, 18 not perceived as a hole, but as a figure

£ g

plasted on the cardbosrd, having as borders the borders of bths

e

Ao
Varyving every condition {(form, size, color) we ses that
b4 = 7 s K

although there are conditions favoring or hindering the

phenomnsnon e Dr Cavedon made a gualitative study of it — «itk

Ldasmwvbbadetdrt the only nece y @ to obtain the illusion
;11.f P
appeared to the homogensity of the surface visible through the

But we already lesrned the lesson that what really

matters 18 nob what happens on the target,. but the stimulus
conditions at the retinal level. Here we sese that there is a

difference bebtwssn bthe stimelation provided by a piece of paper
of ditferent color att

ached on a scoreen and a hole in the

v
1l e dis thomogensous, bat there

scresn only if the bottom of the

ism ono difference if the hole is honogensous, because in

this

Vhere 0= mothing that could give rise to retinal disparity,

o to differential fooussing, that is to depth perception.

Aogain the problem sesms to have disappeared.

Bur there is & “oblem unsloved in this case also: why do we

a paper attached on the surface and not s

fole? The guestion sesems to be solved by the onesided

)

functioning of the bhorder, the border being perceived as a part

gf the included and not of the including region of the fisld —

overy duse to Fubin and Foffka., Batb qairn, why
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border functioning this way? And than, a strange exception. If
the insides of the hole is blach; notwithstanding its perfect

homogeneity, it is perceived as a hole.

E T IREC

S0 there are still several unanswered guestions. The
research in this field has been carried on by Pwmf%n Da Fos and
by Dr. Cavedon. Prof. Da Fos having observered a very
interesting effect of apparent fog, and Dr. Cavedon having been
able t mhtaiﬁ?ﬁe opposite effect, putting on light some

special conditions giving rise to the perception of a hole,

when no real hole

SUMMARY

The function of perceptual illusions in research isgiscussed

and demonstrated anal ysing; three perceptual illusions observed

i "\

i

and studied by the AuthorY the apparent transparency, the

apparent rest and the disappearing of a hole.
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1. In the target the parallel segments of the Muller-l.yer

figure are equal, Which in the perceptual configuration they

are unegual .

Eof ke, Gestalt Fsychology., Cap.ll.

The color can be varied without any effect on the

[ FrErmET O .

4, I the display is reproduced in normal size (radius about

1% ocm) the effect can be observedat home, using a turnable for

e o,

5. I was not able to retrace, either asking Frofessor Werner

(™

Fymaesl £ - at Hamburg University, W. and W.°s paper.

b This shift of attention suco s sasier with display of

Biithe S ak S




|
{

We contine ohserver®s task to take into consideration

Eg . Sgf for tthes e = of simplicily.

g8, Often this symple demonstration does not suceed because
the surface behind the h 2 is not really homnogensous
a wall, there are shadows on it). But Frof. Da Fos constructed

a symple gadget, which me s coercive for every subject the

ol e warance of the hole.
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But there are cases, and
where this explanation

o f %ﬁﬁk and attenti

7
there

famous Ganzfelco

as  an

overed by Wertheimer and wlied by
i front of us, and we see just fog. In this o = there is
to make bthe ﬂh@mmm@mmﬁ disappear.

a ﬁ /““.-* P
: : doss not change

l-"'l'.i{l
';?'or-

4P our

We to explain why we do not see the wall, although it

LA . i 5 3 : . - ’ -
is & front of us. Our first atbtitude in these cases is to look

of the illusion as & special limited VEHTIER T COF) &
— 7 'J..r?

why did not thes i pheral apparatus pegldaedy
functic AT Lal o« although as a rule it
true reproduction of
to the Banzfeld-Fhenomenon. The
natural gquestion is: Why don®t we sese the wal

=)

a short or longesr delay I £ iscover that
G‘}C 7 y 4 &
a partsst problem. Then we ask oursel : not only
which conditions we og inste ofF a wall,
conditions we & 2 wall, when a wall
Why do we ses, in this cass,

in front of us, and before it

G owhy doess the problem concern only
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wihd by comcifi
ohiects
are precious signals
whare thers
aroblen and everyvihing appeared bto be obvious.
ons played an I part
zption psyochology and convinced

payohologists Hoeinpkms S the majority o

ws) that the perceptual world —- the only world with which w

-t contact ism oall a set of problems, which have
e —-— and this is often the most serious difficulty
thesm.
g the first part of my pape
show--— using as edamples some percepbual
which have been observed and studied by my
™ e
ators and ¥ —-—
a wider

pirobhl e
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AFPPARENT TRANS

My first example of a perceptual illusion is apparent
Fta STveofs
transparency. 0f cours sbidsaing €
!“G? P e

transparency we have fo—enswer a natural obidection.
Transparency is not a perceptual but a physi

perceive transparency when a physical object is permeable

the light refore we have to begin by showing that physica
transparency is neither a necessar a sufficient conditio

for perceiving transparency.

~3

The display represented in Fig. 2 is generally perc

transparent. But there is nothing
Ay eT 7
It is just a mosaic of opague pieces of

color. Bo, physical trs parency is not a necessary condition

arency, or in obther words, there are c

ANSpalrency i the contrar Y

i

the display

which is glued upon a white cardboard

arent. (3} And this proves that physical transparency

of

not a sufficient condition e p@ru,ﬁvﬁjtranﬁjarancy“
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g . s, 2
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lation esbd-gimsdb-mg the percepltion
iparency it is clesr that the visual =i oss
eilve any Lnti 1on ¢ > the conditions giving i
ATENEY . namsly Gk : ;fi Lo s stimulating the retina

rot) through & btransparent mediumy 9.

How do owe study perceptusal

this way, we

conditions of the

contine my

typi 1 it shows an dmportant

the phenomenon. Fobtting the two dis

much a way that there is continud

C Frg. ) 2

qmf : A roedved. We are forced to draw the

conclusion that transparency depends on a complex stimulation
talt phenomesnon,
o in obther words it od mot depend on local stimalation,

ample did not chan
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The phenomsnon was observed by Wittmarn (19 Poand by Werner
4o K er
arcd Wi ldhagen (193%) wm fusing two cold with the Maiwsll

(Fige 7). When the current is i (i the rotating

[ > ‘,/, /") o -
clovwr ittty the =g dods slow, one s 5 E
SN /"/C" / o

{(the s

auwthors did not
Bk ek
swplanation ot e phenom
it ate on the moti
the m?wmr : G e : e O 5 0in g clircle. An
idently wrong, Decau the more & subid
tention on bthe appare &t circle,
“

et CHRET (&Y of apparent

Changing s tematical 1y & shape of the display,
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function of illus

situation as well.

4. TF we are taced with a more general probl whrat
happens on the retina when an obiect is moving upon a
background?

a) to study a typical example, let us simplity the case

consl dering a% homogeneously colored figure moving in front of

a diffterent '“"'.eﬁ&muﬁly¥cm1ar&d background (Fig. 10).

al
The result —— = the i s that mﬁ

homogenepusly stimul ated : e to the figure is
iMCEe ing on one side and decreasing on the other, while the
contrary is happening to the other homogenecously stimulated
region corresponding to the background. Then, there are two
homogeneously stimulated regions that are increasing on one
side and decr sing on the other -—— they are bakbk at a
stand-stil. So there seems—becbe no motion at

.

ina. But there is something —— the border betw

0ions, = that is the abrupt jump of stimulation bet
P oy ,—\:‘/ -

-

region and the other’ which is wandesing.
b) MNow let us consider the encounter of the movir
with another (still differently colored but homogeneou
Al L e,

inter =0 dn hwo

the moving figure is passing behind
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ae dn feont of it

1} At the moment of the stimulation
corresponding to the moving object decresases on one side and
immediately, or after a while, increases on the other side, at

gxpense of the background. But (2) as it p =S L e e 1

figure it is the resting figure which decrea s o bhe

Bt this t to the advantage of the stimulation

corresponding to the moving figure, while immediately, or after

a time, on the other side it is growing at the expense of the
stimulation cc ; to the ground.
the moving figures
was decreasing on one side while remaining

At iéjgﬁJc/ymeQﬂQOL >

uwrnchanged on the other side) sometimes—clisappearing and

ed,

then widening, in the second case (2), that is, when the figure
was moving in front of the resting figure, it is this figure

shirinks at the beginning, then ard

widens B regaining its prior size and form.

The moving Aell as the resting figure both give
increasing and the decreasing of
to motion. But what a vh the border

there are borders beltween homogeneously

are resting and borders that are shitting. The borders
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o ion
horders of the moving figure are shifting.
’} 3 s oo b ot oour illusion. What happens
lurdw s of the retinal projection of the apparently
our configuration? They are increasing on ore s
zing on the other s do the borders of the retinal

projection o Cife st 1y figure, when coverad or uncovered

the moving figure), but they are resti
steady 1 i gL e
o /r\o A)}]LJ%\’\MO&

M0 WE Are T an {;"(i with two

QL T qu 8

borders \of the retinal projection of the mov mn figure,
we shall call LNe lv active bor 5 llzu H”n- = ing
(as well

borders vof

the projection of the appe tly resting figure

et us
ouwr target) has some s we B ders which ars Lly

and some kinetically

ion splits in
1 e z homogenseous borders
all but ¢ (wint-4 Svery bime & moving
figure it
4, o

a cornfiguration with
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Llusions

38 bl ough

sing figure w in front or behind

when an object is moving in a field of resting obj

&
vl of & %ﬁlﬁidm%cmpiu change of widening and shrinking

irst

figuires, through
Eroae ol s, SEbre 8 i g
35 4

"
.{/

3

THE DISAFFEARANCE OF & HOLE

Tl

The third a problem regarding an illusion, shudy
Qnanf’
which app ing paet from the mere illusion,

the problem of the perception of a hole.

t

illusion is simply demonstera 1y without any apparatus.

with a hole in its central region,

o (Form,
conditions favoring or hindering
dom made a gualitative study
the

R E ary condition to obtain

|k B




s ot e—tre e (8 of the surfa
through the
But we know that toreally matters is not whalt happesns on
the target, but the stimulus conditio at the retinal
Her e see that there is a difference between the stimulation

provided by a piece of paper of a different color attached to

AQ( Ko//a_.. —a

and a hole in the sCr V. Gty TEetherhatteom ot
5 (R e rous, but the 18 nosdi tterence ddEthe holedis
homogeEnsous, bed @ oin bthis case here is nothing that could
to differential fooussing,
i the problem
disappeared.
there is an unsolved problem in this case also:
Wi seEe, in bobth cases, a papesr abttached es the surf
a hole? The guesstion seems to be solved by the one
functioning of the border, the bhordesr being perceilved
the included and not of the including reglon
aviEry made by Fubin and BEofflkas., But again, why is the
functiondsg in this way? And G a strangs exception.

the inside of the hole is deep black, nobwith

e

gusstions. The
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sarried out

apparent fog, and Dr. Cavedon having

showlng wp soms special
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tion of
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The function of perceptusl illusions in research is

and demonsteated by paroentual

vesr] an niedd e

ArENDY . BREree apg
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Eopilc s I times, mainly abr

but always with demontrations, arousing some

me collegue friends exp ol the opinion that I
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although such & paper

demor ions, which

my talk.
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i m
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can
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P henomenon .
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e B S
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Es gibt
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wo Beickrichtung und

Wir an

kein Au%weg,

Weg_erkdrung. Vor u: steh ine 3 un wir sehen Nebel:
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das Ph#nomen besteht so viel wir auch unsere Avfmerksamkeit
das naive Reglismetd in eine

warum , obwohl die Wand vor uns steht,

die L8sung der THuschung
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Phdnomen an erforschen.
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man eine

Wahrnehmungstiduschung

Zuerst fragh man sich warum man im diesem

buchteten ein Sl Ny w il e {exd 0’%{/{%« (/)T

Badiite “dii e Wandinitehs sitelits Aber: ant eln imal e eweiiients sitelh
las Problem, Man fragt sich nicht nur unter welchen Bedingungen
men Nebelgtatt einer Wand;wahrneéhtont, sondern auch unter
welbhen Bedingungen man eine Wand sieht wenn eine Wand sich
wir¢klich vor uns befindet, Wieso sieht man in diesem Fall

Farbe an einer Oberfllche kondensiert, und vor dieser

e ' 1 o} o =1 = . . O 3} 7 o T 3
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erklidren., Warum sehen
der nicht tHuschenden

ruhenden Xreis rotiert. und

die euristische Funktion
gich erweitet es betrifft

die THuschung, sondern auch die F4lle in denen

Vahrnehimung uns eine ftreue

THduschung

o

liedergabe der

Ich glaube dass man ein L8sung finden kann, wenn man

ot

(das Problem erweitert und) sich was auf der Netzh:

stattfindet wenn sich ein gegens#and vor einem Grund bewegt,

Denken wir an den vereinfachten Fall der Bewegung einer

genen Figur auf einem andersfidrbigen homogenen Grund.

gereizte Pldche, die

=

schrumpf+, Im Falle

Halbkreis sowie fillr den




In dieser Beziehung ist es erforderlich, zwischen zwei
. verschiedenen Arten Ridnder zu unterscheiden. Es gibt Ridnder
eine
die der Bahn eines Punktes antsprechen. Wenn farbhomogene
Figur nur Rdnder dieseR Art hat (z.B. ein rotierendes Kreis),
i
bewirkt die /bewegung keine Reiz#nderung an der Netzhaut. In
2 Lichend.
diesem Fall wird die Figur, obwohl sie sich bewegt, als rééhend
Wahrgenommen. Deshalb werden wir diese Art RAnder, "Kineétisch
unwirksam" nennen. Alle andere Rinder, die durch die Bewegung
eine Reizanderung an der Retina verursachen}nennen wir kinetisch
wirksam, Es leuchtet aber gleich ein, dass in diesem Fall, da
am Niveau der Netzhaut keine Anderung statt findet, man zwischen
einem bewegten und einem ruhenden Gegenstand nicht unterscheiden

kann, Was geschieht aber im Falle unserer Vorlage, die nur

Teilweise Kinetisch unwirksame Ri#nder hat? Hier verhalten sich

Tl
die Rander am Niveau der Netzhaut wieder in verschiedener Weise:

v

die Kinetischg wirksamen Rander verlagern sich, wahrend die

Kinetisch unwirksamen R4nder wachsen von einer Seite und
Schrumpfen von der andern¥i.Die selbe Beschreibung gilt aber auch,

wenn di Vorlage aus einem Rechteck besteht der sich auf einer




ruhenden scheibe bewegt, So kann man als kinetisch unwirksam
alle Rdnder betrachten die entweder keine Knderung am Niveau
der Netzhaut bewirken, oder wachsen von einer Seite und schrumpfen
von einer anderen. Und das gilt wieder auch flr alle ruhenden
Gegensténde, deren Rinder deshalb der Klasse der Kinetisch
unwirksamen gehlren,

Wie k8nnen wir, von dem Charakter der Grenzen ausgehend
das Abbrechen unserer Vorlage in einem Euhendem Kreis und einem
rotierenden Reéhteck beschreiben? Gahz einfach: Dureh die

s

Bewegung entstehen zwei Gebilde, dessen jedes Kinetisch homogene

Rd&nder besitzt. Man kann durch naheliegende Experimente feststellen,

welche Resultate man unte#verschiedénen Bedingungen erhdlt,

Aber hier interessiert uns das erweiterte Problem. Wir
haben eine Tendenz zur Kinetischén Homogenitdt der R8nder festgestellt.
Was geschieht wenn sich ein Gegenstand\ESYigt/EEVEEEEE‘FEIﬂéT/
das von verschiedenen unZegelm#ssingen und auf einander geiegten
Dingen besetzt ist? Auch in diesem Fall kBnnen wir zwischen
R8nder die entweder keine Anderung an Niveau der Netzhaut bewirken,

oder sich ausdehnem und schrumpfen, und andere, die Kinetisch




Wirksamen, die sich verlagern. Es ist seit langem bekannt dass

die physikalische Bewegung nicht als Reiz fur die Bewegungswahrnehmung

(8}
il

HtAhn

wirken kann. Deshalb betracéten wir was am Niveau der Netzhaut

verkommt. Die Bewegung des Gegenstandes bewirkt ein Wachsen und
(o Comensng ;L.f‘li_'.-J

Schrumpfen mehrerer verschieden gereizter Fl#chen{ bleiben si#ndig

T/]'.L r’j"..;.\—f?vk«. 7 ( )-[(._:_:m e A ['.-'{1,('_'&[{(44 *}.L'f {?{iq r CZ{,{ 41({« A u-{IL(L«L Ul A

oder wachsen und schrumpfen (auch die Konturﬂhder ruhenden Dingen,

di{von dem bewegten Ding zeitlich gedeckt werdenlwachsen und schrum

pfen). Aber die Konturen des bewegten Dinges sind die einzigen
‘die sich (ausgenommen der sehr seltenen Fall der Korrespondenz
eines Teiles mit der Traiektorie des Dinges) verlagern. Und
wegen der Tendenz zur kinetischén Homogenit4t der Randes, gehdrens
sie zusammen und tragen der Finheit des Dinges bei. Sojaé:Etatt
einel kaleidoskopischen Aenderung von wachsender und schrumpfender
oy TN

Gestalten nimmt man ein Ding, das sich inyMitten ruhender Dingen
bewegt, wahr.

So sind wir, von einer Wahrnehmungst#uschung ausgehend,
zu einem Beitrag zur Optischen Bewegungwahrnehmungslehre geldngen.

Ich will Ihnen noch eine dritte THuschung demonstrieren

und wenn m8glich kurz er8rtern.




Was sehen Sie?

Wollen gie sgich bitte der Vorlage n&dhern?

Noch ndher, bitte

Nun wollen Sie mkzltk mit dem Zeigefinger das linke Quadrat

bertihren?

Wir sehen also eine Oberflache*kaatsachlich ein Loci/

igt. Man k¥nnte sagen, dass, was man in diesem Fall wahrnémmt§
das Gegenteil des Ganzfeldphsnomens ist; beim Ganzfeld sieht
man nicht eine Oberfl3che, die man vor den iugeﬁ hat, wahfend in
unserem Fall man eine Oberfléiche whrnimmt die in der Vorlage
fehlt.

Man hat natirlich alle Bedingungen des Phédnomens wariert,
Die einzige "conditio sine qua non" um das Effekt Zu erzeugen
igt die Homogenitdt der Fldche die sich hinter dem Loch befindet.
Wenn die genamte Oberfllch- strukturiert ist oder inhomogen
ist (es braucht auch nur ein Halbschatten dardiber zu fallen)
verschwindet die Tauschung - man sieht ein Loch, und dadurch,
in einem gewissen Abstand, eine Oberflidche. Die Erkldrung des
Ph&nomens liegt bei, Ein Loch ist einé Erscheinung‘die sich

gegen das Gesetz der einseitingen Wirkung der Kontur durchsetztezr,




Wenn keine andere Bedingungen dagegen wirken, gohdrt die Kontur
der inneren und nicht der dusseren Region und es entsteht eine
Figur, die auf iﬂ;;% Grund liegt., Wenn wir das Problem vom
Standpunkt der proximalen Reizung betrachten wollen, stellt

es sich ausrdass im Falle des Loches mit homogenem Hintergrund
und im Falle eines dinnen homogen gafdrbten,Papierstiickes

das auf einem andersfdrbigen Grunde geklebt ist, die Reizung

identisch ist. Wenn aber der Grund hinter dem Loch und das

Stl#ck Papier inhomogen sind (z.B. Mosaikartig sind oder irgend

eine Zeichnung drquf habe% dann ist die Reizung nicht mehr

dieselbe, da im Falltdes Loches die Reizung in den zwei Netzhauten
verschieden ist, und deshalb eine dreidimensionelle Wahrnehmung
stattfindet.

Ich muss gestehen dass ich bisher noch nicht im Stande
bin, ien dritten Schritf€ zu machen, und die Wichtigkeit der
Erscheinung flr die optische Raunwahrenehmung zu zeigen,
(Hgffeﬁlich wlrden wir in diesem Fall nicht 15 Jahre brauchen
um das Problem zu erweitern.
Egs ist aber vielleicht iﬁteressa_nt mgi"_—ﬂe Schilderung zu

ergdnzen, und erzdhlen, dass eine Mitarbeiterin von nmir,




Dr; Cavedon, im Stande gewesen igt, die gegenteilige'Téuschung

zu realisieren: unter gewissen Unstdnden sehen die Versuchspersonen —
ein Loch wo kein Loch ist, Leider ist in diesem Fall die Demon
gtration ein wenig Komplizierter und ich war nicht im Stande

ohne der Hilfe von Frau Cavedon sie aufzustetten. Andere interes
sante Beobachtungen wurden in Bezug auf das Lochproblem gemacht,

So z.B. einem jungen Professor unserer Arbeitsgruppe sind wir
folgender Beobachtung schuldig: wenn der Unterschied der Albedo
angrenzeuder Fldchen sehr klein ist, entsteht eine Art Nebel

vor dem Gebilde. Und wieder eine interessnte Ausnahme,hm.Falle des

Lochproblems : wenn das Loch tief schwarz ist £ was man mit

eined mit schwarzem Samt ?cFﬁtterten Schachtel, dicht hinter

dem Loch erh8lt ) sieht man immer ein Loch,




Die Funktion der Wahrnehmungstlduschungen in der Forschung

Mein Vortragﬁ betrifft die Wahrnehmungstduschungen. Es
igt deshalb vielleicht angemessen mit einer Definition anzufan

gen, Nach einem berflhmten Spezialisten dises Gebietes, JE)rofe;c;_

gsor Edwin Rausch ist HU/von THduschung zu sprechen gsofern die

Verh#ltnisse (die-metrischen Verh#ltnisse im Falle-der Geome-
NCh
trijgoptisehen T8uschungen) der wahrgenommenen ﬁénfiguration/

sich von den zugeh8rigen Verh#ltnissen der Vorlagekonfiguration

untersacheiden./Hier verde ich aber nicht von geometrisch-opti

schen THduschungen sprechen, sondern von Wahrnehmungstiduschungen
im weiteren Sinne':}

Da wir nun dés Gegenstandsgebiet festgestellt haben,
kommt fast von-sich-selbst eine natfirliche Frage. EEEEE_EEEEE_

die Wahrnehmungstduschungen einen besonderen Platz in jedem
St o

Handbuch der Psychologie? Sind sie wirklich so bedeutend, oder

——— e g s S

handelt es sich schliesslich um unwichtige klelqg;gzpbleme die
nur ein Pedant zum Objekt einer besonderen Forschung w#hlen
gollte?

Ein so radikaler Standpunkt wurde von einem grossen Psy-

chologen, unserem lieben verstorbenen Freund James Glbqon ver

e C———

treten. Ich war einer anderen Meinung und habe 8fters mit 1hm,
freudlich aber lebhaft diskutiert. Das letzte Mal, wenige Mona
te vor seinem Verscﬁiéden.

Ich glaube dass ein besonderer Grund besteht &m:dle chhflﬁ

e

keit de? Wahrnehmungstfuschungen zu betonen.




Am Anfang hat man die Tduschungen nur deshalb studiert,

e ————— e,

weil sie Ausnahmen bildeten, in denen unsere Slnnegapparate

nicht richtig funktlonlerten, go dasgs gie uns nicht, wie immer,

richtige Auskiinfte fiber die Wirklichkeit gaben., Man studierte

die THuschungen eben als Tduschungen, an und fdr sich, als
Ao
kleine, interessante Probleme, AmAnfang war/ﬁan sogar Uber
i =

zeugt, dass uns die Sinnesapparate nie tduschten., Manysuchte
deshalb welche hBhere Funktionen (Urteile, Geddchtnissbilder)
mit den Gegebeﬁggg;;g‘aggﬁgggggsapparate interferierten und
die Ursacheg des falschen Wahrnehmungsbildes waren,

Aol 004
ﬂbiicﬁéfﬁWetqew%&%~man die Tauscnungen als Ausnahmen be

trachtet, in denen unsere Sinnesapparate oder unsere Wahrnehmungs
prozesse nicht richtig funktionieren, so d=sssie—uns nicht,

wie gonst—immer; richtige Auskinfte ber die Wirkliehkeit geben,
Doch kann man das Problem der Wahrnehmungstduschungen in einer

ganz anderer Welse betrachten, Nach diesem Standpunkt sind die

e —

W.T., eine Art Alarm31gnale ,ﬁelchen von Maschenausldsungen,

Briiche in dey,Panzer unseres naiven Realismus, durch die man

S

die Verschiedenheit von Phénowenalen und Realen direkt begreift,

Und die Funktion der Wahrnehmungstﬁuschungen ist, uns zu zwingen,

ein Problem zu sehen wo frﬂher kein Problem zu bestehen schien,
B - ——— —— “‘“*-—.__________ﬂ___ =5
Es ist fﬁr mich immer interessant gewesen, zu bemerken

—

dass nicht nur die Laien, sondern auch @i Sachverstidndige, die Vi
e e e ————— \_.—-—"""_'_“P._'-___'___‘_‘_' L7 >

der Verschiedenheit des ph#nomenalen vomrealen (Milieu) Yber

zeugt sind, im gewbhnllchen Leben und Verhalten das Denken des

nalven Reallsten natﬁrlischer Weise ﬂbernehmen. Esg 1st scheln
bar notwendlg fiir uns die Unterqoheldung zw1qchen Wahrnehmunga
/\‘ TSRS

S

" -
; I i é’.
L~ e 'Sy lia e




welt und Realitdt (Koffka's "behavioral" und "geographical"

# 1
3 . . Ve .
Environment) zu ignorieren oder weigstens zu vernachlassigen. olom

Wir haben eine typische Weise, uns zy ,verteidigen, und desraléil
WM z Feh 7' -ki{%‘._ e s
Realismus recht zu erhalten. Wenn wir a=f eine# Stufe stolpern,

Qlcht bemerkt haben. Und dasselbe sagen wir im traglschen Fall

AR oA At
dass ﬂi% mit dem Auto einen Radfahrer #dberfahren. Das bedeutet

ganz einfach dags die Stufe, oder der Radfahrer in unserer

Wir meinen aber, dass wir
den betreffenden Gegenstand h8dtten sehen k¥nnen, wenn wir nur unsere
Blickrichtung ge#dndert oder unsere Aufmerksamkeit konzentriert
h8dtten, Was w1r in diesen Fﬁllen meinen ist dassds®s Apparaf

M A Syl e

rlchtlg funk+10nnlerte, und wir ee-nlnht richtig gebraucht

haben. FHA

Es gibt aber FHlle, gerade die Wahrnehmungstauschungen,
WO Bllokrlﬂh*ung und Aufmerksamkeit nicht helféh, um, was
wirklich dabei ist, wahrzunehmen., Wénn wir an das Wertheimer
Metzger'sche Ganzfeldphdnomen denken, da gibt es keiﬁﬁiuswﬁ$,
kelne Weg—erkérung. Vor uns steht eine Wand, un{wir sehen Nebel;
und das Phdnomen besteht, so viel wir auch unsere Aufmerksamkeit
konzentrieren., Dann gerdt da%’naive Realismus in eine Krise.
Man muss erkldren warum, obwohl die Wand vor uns steht, wir
gie nicht sehen.

Zuerst ist man geneigt die L8sung der THuschung als

spez1e11es, _begrenzteq Phénomen an/érforqchen Die Frage lautet:

S e




D R
warudt hat in jenem besonderen Fall daa Wahrnehmungsapparat
dgg in der Regel eine treue Reproduktion der Realitidt W1ederg1bt

nlcht revelmQSSLg funkt10n1ert°

e,

So wird fﬂr gede Wahrnehmungstéusohung eine verschiedene
Vb msAl veinh T @ cwtn Baldbelen. L edae I 4
L8sung gefunden. Es ist wie eine Mauer wo ein Stick vom M8rtel
nZ/
Yberzug gefallen ist. Man reparierd €=, so dass die Farbe homo

gen ist und kein Fehler mehr, wenigstens fiir den oberflachlichen
Beobacﬁar, zu sehen ist, Das selbe kann ein zweites, ein drittes

Mal und noch 8fters vorkommen., Aber frliher oder spidter fidllt

i
der ganze Mgrtelﬂberzug hinunter und mit grossen'ﬂberraschung

und Freude entdeckt man, das unter dem ﬁberzug ein Fresko verborgen
war.
So was geschieht friher oder gpdter cder—spiter, wenn man

e1ne Wahrnehmungstéuschung untersucht Kehren wir zwR Ganzfeld-

erschelnung zurdck. Zuerst fragt man 1 sich warum man im diesem

Falle die Wand nicht sieht. Aber auf einmal _erweitert sich dags

B

Problem, Man fragt 31ch nicht nur unter welchen Bedingungen man .

Nebel, statt einer Wand, wahrnimmt, sondern auch unter welchen

Bedingungen man eine Wand sieht wenn eine Wand sich wirklich

vor unsg befindet. Wieso gsieht man in diesem Fall die Farbe an

einer Oberflidche konden31ert und vor dieser Oberfldche den
P T T T R S e A0 ik e e e o

farblosen durch51cht1gen Raum¢ Und warum soll das Problem nur

e e e b—

die Wand betreffen° Unter welchen Bedingungen sehen wir einen

Segsel, ein Pult, ein Buch wenn diese Gegenstdnde vor uns liegen?

In diesem Sinne sind(gie Wahrnehmungstauschungen kogtbare

Anzeichen, die unswingen ein Problem zu erkennen wo gewdnlich

e e et AL RS R S el
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kein Problem zu bestehen scheint und alles sich als natirlich

bietet. In diesem Sinne haben die Wahrnehmungstduschungen zur

e i ——

Geburt der Wahrnehmungspsychologie beigetragen, und haben uns

Wahrnehmungspsychologeﬁmﬁﬁerggggj (ich glaube wenigstens die

meisten von uns) dass die Wahrnehmungswelt - die einzige Welt

mit der wir in direktem Kontakt sind - all eine Gesamtheit wvon

Problemen 1qt die entdeckt werden missen (und das ist eime

ernste, nicht #bersehebare Schwierigkeit) bevor man sie zu 1l8sen
anfdngt,

Mit dieser Behauptung ist der Theo;gi;gche Teil meines

Vortrags zu Ende Nun m8chte ich versuchen aus einigen Untersu

chungen dber Wahrnehmungstauscnunggiﬁ- die von meiner Forschungq
gruppe stammen - die En+w1ck1ung }eies Problems nach dem vorher

gesagté\r?olgg; ndmlich ze;gen wie aus einem beschrankten,

speziellen Prqp%b?,31ch eine allgemelnere_froblematlk entw1ckelt.
A, A ;

Dag-erste Beisgpiel betrifft die Durchsichtigkeitswahrne
hmung, ein Gegenstand dem ich mich sehr lange gewidmet habe,.

Wenn ich sage, dass meine experimentelle Forschung die
Durchsichtigkeitphdnomene betrifft, hat man mir oft erstaunt

eingewﬁndet:"

Wieso kann ein Psgsychologe die Durchsichtigkeit
erforschen? Die Durchsichtigkeit ist ja ein physikalisches
Ph8nomen. @3E~§}E% oder ein Medium ist durchsichtig wenn es dle
Llchtstrahlen durchkommen léast' es kann sdmtliche Strahlen
durchgehen lassen, oder elnen Tell einsaugen, oder nur gewisse
Wellenlﬁngen durchlasqen Was 1oh nicht einsehen kann, ist wo
man, in dlesem ueblef, ein Wahrnehmungs Problem vorflndef das
gich von den #blichen Problemen der Gesichswahrnehmung unter-

gcheidet.




Ich denke, dass mehere meiner Zuh8rer diesen Standpunkt

teilen. Ich glaube, dass eine sehr einéachei Demonstration der

beste Weg ist, sie zu Hberzehgen dass die Durchsichtigkeit ein

echtes Wahrnehmungsproblem ist,

- Vorlage 1 - 2 J §§ Z:}éii::lf

Sieht jemand etwas durchsichtiges hier? und hier?
< Vorlage#»— Und doch igst die rote Schicht eine physikalische
durch51cht1ge Plastik, widhrend hier nur ein Mosaik undurchsich
tiger verschieden=farbiger Pappenstﬂcke igt.

Man ist also berechtigt éé%%ﬁ”%u schllessen dass die
phy31kallsche Durchsichtigkeit weder eine ausreichende noch

eine notwendige Bedingung der Durch31cht1gke1tswahrnehmung igt,

Hier hat sich gezelgﬁhi?ss eine Tduschung ein Mittel
gein kann zu beweisen dass dé&& naive Realismus falsche Schllsse
erzwingen und Wahrnehm@?kprobleme tarnen kann, (:j Vorlage [Ei EEJ
Ich will noch einen Schritt machen. Hier sieht man eine ﬁl/
undurchsichtige, r8tliche Figur (das'w&ssen hat ja im Allge-
meinen keinen Einfluss auf die Wahrhehmung), und hier auch.
Wenn man aber die zwei Vorlagen zusammen stellt, wird auf einmal
die resultierende einheitliche Figur durchsichtig.
Was k8nnen wir daraus schliessen? Dass die Durchsichtig
keitswahrnehmung von der lekung einer Kogg}gxeen Reizung auf

unsere Netzhaut abhdngt., Man ist berechtigh (meiner Melnun%hach)

von einem Feld - oder Gestaltph#nomen zu sprechen,




CI) Die THuschung ist in diesem Fall auch ein Mittel, das

Phénomen zu erforschen., Man braucht nur, wie meine Mitarbeiter
/_/_,‘_/—__———V_——-\——w

und ich gemacht haben, die Form und die Farben der Vorlage

gysthematisch zu #ndern, um die notwendigen Bedingungen der

Durchsichtigkeitswahrnehmung zu entdecken.
Wir sind aber vielleicht von unsef%xursprﬂnglischen Thema
zb@ﬁfjf&1“/”€ﬁ%gleisst] Ich wollte Ihnen, mit diesem Beispiel zeigen, dass

die Analyse einer Tauschung zu einer Umkehrung des Gesichtg

-_

punktes fdhren kann, so dass nlcht dle T4uschung, sondern das
ganze Gebiet, und besonders, die Wirklichkeitstreuen Wahrneh
mungen zum Problem werden, o
7u diesem Zweck geht man am besten von (dem)begrenzten
Problem der TH#uschung (in diesem Falle der Durchsichtigkeits
t8uschung) aus.[:érum tduscht uns diese Figur? Man kann von der
¥blichen Hypothese ausgehen, dass es ein Erfahrungseffekt 1st
Wir wollen aber nicht diesen Aussichtlosen Weg folgen./ Wie obag_

gesagt beglnnt man, d1e Form und die Farben systhematisch zu

#4ndern, um die notwendigen Bedingungen der T4uschung zu entdecken,
anaern, um ¢t

Auf einmal aber wird es dem Forscher klar, dass d}f_EEfEEEEEﬁE%&

Bedingungen nicht nur fdr die Tduschung, fidr den Fall der

scheinbaren Durchsichtigkeit gelten, sondern auch fidr den Fall

der physikalischen Durchsichtigkeit. Und dann studiert man die

Durchsichtigkeits Wahrnehmung abgesehen vom nebensachlichem

Problem, ob es sich um dle W1rkllche oder die scheinbare Durch

T e ] —_— P o S L S e S e S S e B o rcnny

51cht1gke1t handelf

e I R s S

Ich will Ihnen ein anderes Wahrnehmungseffekt zeigen.

- Vorlage -
5 ot WAL




,/L%WL dbd
Wollen sie so qgﬁ%ibh sein, ganz einfach zu beschreiben
was Sie sehen?

Sehen auch die anderen Damen und Herren das selbe?

Es handelt sich auch hier um eine Wahrnehmungstduschung

© .
die ich Scheinruhe genannt habe. &7 [ )

e e

Ich glaubte dgé) Effekt entdeckt zu haben, aber e& wurde
W s Bremre (7720 Yo (¢ 28

vor mir von NggagﬂLbeobachtet und vor Werner von Wittmann in

| VA
Jahre 192@. Cn l‘“{ M/%V{KV‘ZM)MWBB
Beide Wissenschaf;ler beobacht@ten das Phdnomen an der QE;
'‘Uvin ;
Maxwellschen Scheibe., Ads die Scheibe noch ngeht schnell dreht,

so dass man noch nicht die Vorstufen der Schiffelzung beobachtet, g
oder wenn sie langsam dreht weil man den Strom ausgeschltet
hat, sieht man eingSektor auf einer ruhenden,einférbigen,Scheibe:4ﬂx
drehen.,

Aber, wdhrend sowohl Wittmann wie Werner an den Bedingun

gen dvp Maxwellschen Schejbe gtecken geblieben sind, hab
o iabely, 798 Cun AL VG DDA Foorr

allq;a}ié Veran&efl;cheyw(Form, Farbe,
Schluss gekommen, dass dle einzige notwendige Bedingung des

Phénomens war,dass m&g@ggﬁgns ein Teil der Kontur der Ba v
Bewegung entsprach. e e b o B Delpen

-Biéﬂe?%sehe}a%*ésﬂ5¥ﬁﬁknnu::ﬁkﬂiéyzEﬁ TUITZ N

H;abdﬁﬂzﬁihﬁnﬁp%ﬁ~ Taﬁg&eh&&eﬁAﬁég§\kgg;mlch zuerst - es war ﬁhhza;/(

=
eine der ersten Verﬁffenttrchungen -~ beschrdnkt das Problem in

dieser begrenzten Weise zu erforschen. Ich hatte aber den

Eindruck dass mir das Wesen des Problems entgangen war,
AL
In diesem Fall kann wman, in der historischen Entwicklung

v Lu%} . | ; :
der orschung, drei verschiedene Stufen Unterscheiden. Die

X U et vt 1hole Fom P Tar bt anlocllel [ vanon
Nt ~MMMwﬁf%z%WmtaﬁM1:,MPf

sy § e T w2 PAThit, ot L 2l 1]
mmm%mwmz“mwwi Tl




erste, bisher beschriebene Stufe, ist die Begrenzte Erforschung

der Tauschung, um deren notwendlge Bedlngungen zu. ermitteln,

Nach vielen Jahren (15) dfinkte es mir, dass eine Betrachtung

0% e trpeitons

des Effektes am Niveau der proximalen Reizung, neue Einsicht #n 4aA

)
(newesTLicht)—demProblem bringen k#nnte. “@wﬁéag/maﬁﬂéaAZﬁﬂ

Welche Andeningen in der proximalen RéiEEEE&@ZﬁEﬂQTTEﬁT_;

der Verlage verursacht? Das kann

Vs
11 te Stufe der Forschun elten., Undyhier f einmal '1& )
= u& oot e s Byl j}qié&&:ﬂﬁ%gk_—xhjf;)
die grosse ﬂberéﬁﬁﬁﬁﬁﬁé?{Bié THuschende Vor die Scheinruhe _““mﬁh_

verursacht und eine #Ybereinstimmende Vorlage, die echte Ruhe KL“‘“mﬁh

e

der Korresponderanden Teile der Vorlage verW1rkllcht)verursEEher
Ve uI AR U
die selbe Reizung. (= Vorlage -)

Die THuschende Vorlage reproduz1ert dle Relzung elner

-"-——-—-___.__.._....-——--—-v-— ———— -——

ntggg tauschenden Vorlage. Die THuschung stellt also kein Problem:
unger Problem ist ganz einfach verschwunden.

(/.. z. Doch bleibt etwas zu erkléren., Warum sehen wir - im Falle
der t#uschenden sowie im Falle der nicht t#uschenden Vorlage -

eine® Rechteck, de# auf einem ruhenden Kreis rotlert und nicht

e

einen Halbkreis der zusammen mit dem Rechteck rotlert9

Hier beginnt die dgltte Stufe: dle{eurlstlsche Funktion der

) %=

T4duschung ﬁé@d klar..Das Problem hat sich erweit%ﬁﬁes betrifft
= e e —ovnen Falld i olein
nicht mehr nur die Tduschung, sondern auch die—P#lle—in—denen
= o

keine THuschung stattfindet, wo die Wahrnehmung uns eine treue
Wiedergabe der Vorlage verschafft.

IcHd glaube dass man einfl8sung finden kann, wenn man Qﬁas

Problem;erweitert und ) sich) fragt was auf deanetzhaut stattfindet
/ f ;

/




1D

Beglnnen wir also mit der L3sung des beschraenkten Probledees Ausein=

erfallens unserer Vorlage in zweil Flguren, einen Kreis und einem

= 7 )’ J‘ i ’;’ Pla (-\JJ A
|'| » Ln )r?! ,Jlr? r;ﬁ’l',i_e_ ?"’/ M ;/ﬂu ,),‘,j_ J{))Flur“/f'-# | 7 Cta, % L
RGChteCk et SRS ;':_,. fﬁ"_‘rr‘.: ool 37 U{(\ < £f£t1 (.c/d

Man soll erstens hervorheben dggg_kg;gg_@gﬂggpng an der Netzhaut

Stattfindet, Es gibt nur annaehernd gleich gereizte Flaechen , die sich

teilweise _Aendern, sie wachsen von einer Seite und Schr
e = dre Rt*:ﬁ}-‘““ e, T i) elaan 2 /e A e Mo :]
anderen Seite, D1e

sich undjmanggg_n;ghj Ein elnleuchtendes Belsplel ist ein farbhomogener Kreis,

el husm i
der um selnm%eﬁ%¥um-rot1ert Seine Raender verlagern sich nicht. Die

Netzhautpro jektion einer solchen Figur verursacht keine Reizaenderung:
die Figur wird als ruhig wahrgenommen,

Es ist deshalb angemessen zwischen zwei Arten Raender zu unterschei=

den: Kinetisch wirksame und kinetisch unwirksame Raender. Kinetisch
wirksam sind die Raenuer die sich aui der Netzhautpro jektion verlagern,
waehrend kinetisch unwirksam sind die Raender die sich in der Netzhaut=
projektion nicht verlagern.

Nun sind wir im Stande zu analysieren, was im Falle unserer und
e ]

aehnllcher _Vorlagen geschieht: dle‘PrOJektlon unserer Vorlage hat sowohl

klnetlsch w1rk5ame wie kinetisch unwirksame Raender_— sie hat klnetlsch

unhomogege Raender Was'hhr aber wahrnehmen)51nd zwel Figuren, von denen

-WYLW,-—
jede kinetisch homogene Raender hat, naemlich @i Kreis mit kinetisch

unwirksamen Raende?%jund eiﬁ/ﬁechteck mit kinetisch wirksamen Raenderq.,
Es hat sich also eine Tendenz zur kinetischen Homogenitaet der Raender

herausgestellt,
Und nun ein Schritt zur allgemeinen Problematik, zu der unsere Ana=
lyse der Tguschung gefﬁhrt hat.




der Netzhaut bewirken, oder wachsén von einer Seite und schrumpfen

von einer anderen. Und das gilt wieder auch flr alle ruhenden

Gegenstdnde, deren Ridnder deéhalb der Klasse der kinetisch unwirk

samen gehdren.
il e g Wie k8nnen wir, von dem Charakter der Grenzen ausgehend
{aﬁﬁd' das Abbresthen unserer Vorlage in einem ruhenden Kreis und einem

rotierenden Rechteck beschreiben? Ganz einfach: Durch die Bewegung

entstehen zwei Gebilde, dessen jedes kinetisch homogene Rénder

besitzt. Man kann durch naheliegende Experimente feststellen,

welche Resultate man unter verschiedénen Bedingungen erh&lt.

Aber-hier-interessiert -uns-das-erweiterte Problem, Wir
haben eine Tendenz zur kinetischen Homogenitdt der Rinder festge

—

stellt, Was geschieht wenn sich ein Gegenstand bewegt in einem

e

Felde das von verschiedenen unregelm#ssingen und auﬁrplnander

AR LM !Lv‘y\
gelegten Dingen besetzt 1st2££ych 1n£?&esem Fall kdnnén w1r’“¢£f”?{”“ﬁ
ZW1sche:/Randeq,dle enfweder keine A

bewlrke/

derung anleveau der Netzhaut
, oder sich aysdehnem und schrumpfen, und andere, die
klnetlsch erksamen, die sich verlagern Es ist seit langem bekannt

dass dle phySLKallsche Bewegung nlcht als Reiz flr die Bewegungs

wahrnehmung wirken kann, Also betrachten wir was am Niveau der

Netzhaut verkommt, Die Bewegung des Gegenstandes bewirkt ein

Wachsen und Schrumpfen mehrerer verechleden gereizter Fldchen
am Slnnesorgan.fDle Grenzen zw1schen den verschieden gereizten
Fléchen bleibenfsté.ndig oder wachgen und schirumpfen (auch die
Kon?uqh der ruhenden ﬁlngen d1e von dem bewegten Ding zeitlich

R

gedeckf werden, wachﬁen und schéumpfequ Aber die Konturen des




bewegten Dinges sind die einzigen die sich (ausgenommen demp sehr
.____...-————-———-———_—-__.————-—

geltenen Fall der Korrespondenz eines Teiles mit der Traiektorie

des Dinges) verlagern. Und wegen der Tendenz zur kinetischen

ﬁgmogenitﬂt der Randes, geh8ren sie zusammen und tragen der

Einheit des Dinges bei, So, anstatt einer kaleidoskopischen
Aenderung von wachsender und schrumpfender Gestalten, nimmt man
ein Ding, das eich inmitten ruhender Dingen bewegt, wahr.

So sind wir, von einer Wahrnehmungstduschung ausgehend, zu
einem Beitrag zur Optischen Bgﬂeégngwahrnehmungslehre gelungen,

Ich will IThnen noch eineﬁg?itte Tduschung demonstrieren
und wenn m#glich kurz er8rtern, U}ff@%&

Was sehen Sie?

Wollen sie sich bitte der Vorlage ndhern?

Noch n#dher, bitte

Nun wollen Sie mit dem Zeigefinger das linke Quadrat
berdthren?

Wir sehen also eine Oberfldche wo tatsdchlich ein Loch ist.
Man k#nnte sagen, dass, was man in diesem Fall wahrnimmt das

Gegenteil des Ganzfeldph#nomens ist; beim Ganzfeld sieht man

nicht eine Oberflliche, die man vor den Augen hat, wdhrend in
unserem Fall man eine Oberflfiche whrnimmt die in der Vorlage
fehlt.

Man hat natdirlich alle Bedingungen des Phénomens W%rﬂért.

den
Die einzige "conditio sine qua non" um d#g Effekt zu erzeugen

ist die Homogenitdt der Fléche die sich hinter dem Loch befindet.

WL
Wenn die gendmte Oberfllche strukturiert ist oder inhomogen ist

(és braucht auch nur ein Halbschatten darfiber zu fallen)




verschwindet die Tauschung - man sieht ein Loch, und dadurch,

in einem gewissen ibstand eine Oberflidche., Die Erklirung des
Make e
Phidnomens liegt bei, Ein Loch ist eine Ergchelnung die sich
e —— .

gegen das Gegetz der einseitingen Wirkung der Kontur durchsetzt.
e — i A mﬁ%

Wenn kelne andere Bedlngungen dagegen wirken, gehdrt dle Kontur

uer 1nneren und nlcht der ausseren Region und es entsteht eine

— — -

Flgur, die auf einem Grund 1]egf Wenn wir das Problem vom

Standpunkt der proximalen Reizung betrachten wollen, stellt es

At
gich @ua: dass im Falle des Loches mit homogenem Hintergrund

und im Falle eines é¥mmren homogen geférbten Papierstiickes das

auf einem andersfdrbigen Grunde geklebt ist, die Reizung

jdentisch ist. Wenn aber der Grund hinter dem Loch und das Stlck
Papier inhomogen sind (z.B. Mosaikartig sind oder irgend eine
Zeichnung darauf haben) dann ist die Reizung nicht mehr dieselbe,
da im Falle des Loches die Reizung in den zwei Netzhauten
verschieden ist, und deshalb eine dreidimensionelle Wahrnehmung
gstattfindet.

Ich muss gestehen dass ich bisher noch nicht im Stande bin,

den dritten Schritt zu machen, und die Wichtigkeit der Erscheinung

fir die optische Raumwahrfénehmung zu zeigen. (Hoffentlich werden

—

wir in diesem Fall nicht 15 Jahre brauchen um das Problem zu erweitern,

Eg igst aber vielleicht interessant die Schilderung zu

ergidnzen, und erzdhlen, dass eine Mitarbeiterin von mir, Dr. Cave
S e Ay S e =

e —_

don, im Stande gewesEE;ing die gegenteilige THuschung zu reali
-!——-'_——‘—____————_._______’______‘—____________

sieren: unter gewigsen Unstéinden sehen die Versuchspersonen ein

—_—

Loch wo kein Loch ist, Leider ist in diesem Fall die Demonstration

e

ein wenig Komplizierter und ich war nicht im Stande ohne der Hilfe
_ﬂ--"_-_-___*-_—-__‘-_h“______——




von Frau Cavedon sie aufzusteffen, Andere interessante Beobach

REE%EEAwurden in Bezug auf das Lochproblem gemacht. So z.B, einem
V.er dl e

jungen Professor unserer Arbeitsgruppe sind w1r folgender Beo

bachtung schuidig: wenn der Unterschied der Albe&b angren?euder

Fl8chen sehr klein ist, entsteht eine Art Nebel vor dem Gebilde.

Und wieder eine interessante Ausnahme im Falle des Lochproblems:

—

ﬂfﬁﬁﬁgﬁﬁuéggﬁﬁfief schwarz ist (was man mit einer mit schwarzem
Samt geftitterten Schachtel, dicht hinter dem Loch erh#dlt) sieht

man immer ein Loch, ol w adf edn OOV lark ; Ne Farlbeal
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COURT

METRIC TABLES

Linear Measure. (Length)

1,000 micrometres = | millimetre (mm)
10 millimetres centimetre (cm)
10 centimetres decimetre (dm)
10 decimetres metre (m)
10 metres = | decametre (dam)
10 decametres hectometre (hm)
|0 hectometres = | kilometre (km)

' CANDY SHOP
)

Measures of

1,000 microgrammes

10 milligrammes
10 centigrammes
10 decigrammes
10 grammes

10 decagrammes
10 hectogrammes

1,000 kilogrammes

milligramme (mg)
centigramme (cg)
decigramme (dg)
gramme (g)
decagramme (dag)
hectogramme (hg)
kilogramme (kg)
tonne

\\
N\
N

"\

\\:

prrssnssssssrasssasssssssesssassisssessy,

SRR

NS

Measures of volume and capacity. Square measu:e or area.
10 millilitres (ml) = | centilitre (cl) Are 100 square metres
10 centilitres decilitre (dl) Decare 10 ares
10 decilitres litre (1) Hectare 100 ares
10 litres decalitre (dal) Deciare 1710 of an are
10 decalitres hectolitre (hl) Centiare 17100 of an are

10 hectolitres = | kilolitre (ki) | square metre
Reg. Trade Mark

CONVERSION

| metre = 39:37 inches inch = 2-54 centimetres
| litre |:76 pints pint 0-568 litre

| kilogramme 2-2046 pounds pound 453-59 grammes
| hectare 2.471 acres acre 0:4047 hectares
° Centigrade = (°F —32) x 5/9 Fahrenheit = A(2C /St 3D

VOLUME AREA AND MENSURATION
Cube: I, (I = length of one side). Rectangle area = base x height.
Sphere: § 1 r*, (r = radius). Parallelogram area = base x
Cylinder: 1 2, perpendicular height.
(r = radius, | = length). Triangle area = ; base x height.
Rectangular prism: | x b x h, Circle area = T r? (r = radius).
(I = length, b = breadth, h = height). Circumference of Circle = 2 1t r.
Cone: 5 T rh, Area of sphere = 4 1t r’.
r = radius of base, h = vertical height. Area of curved surface of cylinder = 2 1t rh,
Pyramid: 3 area of base x h, (r = radius, h = height).
(h = vertical height). T = 3-14159.

SI (Systeme International) UNITS

Mass: the kilogramme (kg) Electric current: the ampére (A)

Length: the metre (m) Luminous intensity: the candela (cd)

Time: the second (s) Absolute Temperature: the degree kelvin (°K)
Force: the newton (N)

The kilogramme is the weight of | litre of pure water at 4°C
under normal atmospheric pressure (760 mm Mercury).
The litre is equivalent to 1000-028 cubic centimetres.

Degrees Kelvin (°K) = Degrees Celcius (°C) plus 27315
Degrees Celcius are the same as Degrees Centigrade
Freezing point of water = 0°C = 273-15°K

Absolute Zero = 0°K = minus 273-15°C REF 130
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