PEYOHGLOGTIOAL OPTI08

Vol 2 Hoe2

During the past eummer o ehange of len wae made concerving the catend of
thie sexdes of papsrs. Thie shange wos made following suggestions fyom
well known persone in optomebtey. It wee decided to rresardt o series of
ruther simple eperinetal Jenmstratione which the readers of these papers
can make in thelr own offioe#,  Fach morth we ehall present one o more of

these exporiments or dumonsbrations, After mokdng the obzervebtions cote

sider the prineiples lrnwolved and the woys in whdsh use san be made of the
meberdals elther in the present form or in some modified forms in dally
practices Ve hope 4t will be found possible for muny optomelrists to ubdw
1ize sone of these things in prostice, Iome of them myy be dlseovered to
be sppliowdle in disgrosls and in visuddl tredning or rebraining.

The conctruglion and sssably of detadls will be slmple, 50 Lhat no pare

tioular diffioulty will be serdenced, The msbeslals in most inetascos

gﬂiu bo found readily svallable at the statiomers, the time shore, or paw
ang ia the office.

Yo propose to have you demonstrabe to yoursoll & mutber of phenomens of
payehalogioal optles which will prove both interesting and instructive.
Ho want you to esteh somebhing of the pplell of dnvestigution by the firet
hand axperience of doing these ewperimente snd interpreting bham for yours
self, “hen you develop some Interesting verlotlony use, o Inberpretation
w8 suggest that you write us about 1% s0 that wo may serwe ez o sort of
slesring house for these ldess. e may oven look forward to a time when
hilghly valushle faobs may be forsmlated by men in dlfferent sectlions of
the country pooling thelr afforts and obosrvalions ascording Yo sue gures

fully mede lane

For tiose who wish to go a 1ittle morve deeply into any problem in the
aurles we shall suggest a mnber of references for furbher resding,

Supplementing this firet paper leo the frsd of Zour purds of an axtenaive
disgussion by Dr. MeFadden of the basle problem of Visual Aculty and iig
Heasurement, Taken together these four pepers will glve yeu a valushle
sumnary of the theory, previows eoerdments :nd Lltersture on 4he problens
relating to the concept of aculty, together with 2 sumary of Dy, HoTadden's

" omm conbributdons on Yhils nyoblam,

With regard %o the demonstretisng, it 4s our purpose Lo sugsest do-you
some problems and estions rel:ting 4o the demonstrations whish should be
taken up md freely discussed in your growp mesbings, Tardicular ephasis
snould be placed upon two tidnges first, clear wderstanding of the  pine
edples in psyehologieal opties Involved; and sesond, in identiflestlon of
these places In your tidnidng mnd procties where the nrinedlNee and demone
strations mey be pub to sractiss, In the laborabory we are bound to see
these phemomens in a differant 1ight from those of you engaged in dally
clinleall, practice. From tloe to time e shadl sugrest goybaln possibilie
ties along the :bove lines, The dissovery of the uses and gollceblions

muad, however, be left larpely to ouwr om ingemuliy o cleverness,
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- rert "Seeing le decelving.® In the
mm&iw *ﬁ’ m, fm and movasenta of w,ﬁm in aspsoe we oomsonly

exporience distortion or deviatlon fram mgity” inw mm@am
of these things, Une elossdflestion of sueh Jhenamen: Liusions
Bt what 12 an Duslon?

Hare ab once we ensourder s most interesting and difficult oroblom.  If we
aosk for & ﬂ:&mmw definition of the bewm "illusion,” we gustonrlly
meet with the statement that it lo a mlsinterpretotion or a false perocptin:
of some clase of ohgerwatione or processes axperiensed, The chief diffis
cully with such definitions ls thab they do nob define beesuse il 1s impossie
ble to ectablish on ay selentifie footing s sconcest that an illusory expepiw
ence is nevessarily folse. Nor ie it possitle to estabilsh the faoh thet is
iz o misinterpretatlon; since we shall npresently show you types of visual
illusions whioh full to mest sush stipulations,

It iz suggested that you try to fam&m for youpself a defindte wuxl coms
prehensive sbabement ss 0 what comstitutes an Llimsion. Try o make your
Lapr@lation proeise and Lindted so that it im:m;iw rmw those nhenosens
w&ehmymw::&mmﬁsm&mm !

In the serdes of papers during the past yewr sene palns were boken o rﬁms
the charaetepistice of m.wai pepeepblon for fswaml classes of a&jmﬁh it
right be profitable to reresd these sestions partieularly with resovat to
the gongart that w‘msmmg we perceive sssumes the fom of s figure unon
thagvmzm It should be borne oleardly in mingd thet perd of the ground in

v parcspbual epeclence ls the parceiver's own {runes of refepence, Yhene
@v«w a Mgural experdence ia seb in an Ineppropriste ground the resulti
interorebation is most llkely to be in errore  The qualitative and *axamt -
tative nature of the resuliing Inbterprebabion may therefore depend wpon &
gonslde sbile mumber of 1 m%m, part of whieh ave e%mmﬁmnmtia ;a;? the
stdmﬂ.% flgure wod 1te reletlons and part of which may derive fram the seb,

titude m@t‘m or seli~luposed Inebrustlon contribubed by Gthe popw
wévm bim %“e hawe puinted oub In the past that ,m:gr phases of o
‘i’iﬁmﬂ. ; mn-m a fm} ;w&t-&-ﬁikﬂlp iz’;’iﬂ", ﬂWV%Wﬁ; n:.fi &35‘1%13.&1' émmﬂ
of things are susceptible to rastice alf and e lntdactely related to
the motor aspeot of exvorience, Vhat we do wiih ay objoot o what It Jdoes
to us b@m*ws largely instyumerdal in recusting the fom of owr me&p&im
and Interpretatdon of thet object. IOven the anatoalesl v neurclusiesd
gtructurs of the visusl end organ demonds that oblests in differedt m‘mm
positions con not be mzﬁ.fm.g and Leamarpbleally crojected uw bhe senms
sative surfnge of the reblnss. Yo mist conslder the rebine as a flrst sona
i‘a:sr trnzsformation of things soen.

vare should be takten wiih respect to the normative phase of the problenm of
iliusion. There are undoubtedly as many visually exporienced dlstortions
of apage and form which are Mma.y noroal, eonventiongl, every-day
experiences ae there ars whileh may be clesslfled se sbnormel SrIEeous o
wingturals. It 1z for this resson thnbt we imst svercise mnéuﬁm’sla Fnre
in the theorebleal fopmiablon of our eonoert of illusion in order o bring
it Inte zcocord with the fundamental theory of sercepbiome Lot us look st
8 few exooples of visusl space illusions,

fote a&mﬁw PMlgure L which is known as Hach's books As you lock ab this
figurs 1% moy be seen elther au nm@mm toward or asay from ke I
you look at thie figuwre it may Seem thet the book is opened away from you,
if your fixstlon is on the middle vertiosl i xr elthee of the vthey
two vertieal lines is fixated, the book Lmsedi:bely is seen in & new
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orientation, that is, toward you. This constitutes one of the siuplest

illusions of reversible perspeetive. The faellity or nimbleness of one's
vislon may be indieated by the repidity or musber of times ser siinuts one
is sble to change by shifting the point of regard the persentusl oriontas
tion of tds flgure. It would be interesting to try thuing & few patients

- with different types of cases to note variations smongst them in this

resoect. .

Try the figure both in thewertiesl and horizontal orlentation, Ty it
ooth monveularly and binoeularly,

It should be noted thet in slmple illusions of reversible perapective of
this type we are dealing with one of the most elementary considerations in
change of point of regard in a bi~dimensional figure which doss not move,
Further, 1t should be noted that we are dealing with one of the sinmplest
and most fundamentsl eonsiderations in stereosgopie vision. The twowdimen=
siongl figure takes on third~dimensicnsl o depth proverties when the

ebserver himsell does mm%.ng, and this change ooours emially well vhether

the figure is viewed binosularly op mopoculardy. It might be interesting
to view the fgure through slight fogging lenses snd to time the reversals
when the figure is reduged in sige by the use of a propriate lensas,

Fig. 1 PFlge 2

This Pigure is lmown us Heckerts wibe, Look at the figure and regaxrd it as
a series of dlanonds, trlsngles and scucres laid wpon a 138 surfsce, GSee

1f you esn velunbarily supprass for say lengbh of time its tridisensionsl

property, Determine whab change in fixation precedes or cceomparies the
transition in perspective as the cube becones & solid figurs and record the
muiber of poelbione the solid figure can take.
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This flgure is known as Schroder's staly figure. UNote that 1f the oroximal

lines determining the near ends of the steps are fixated the figure is ssen

as o series of stalr stepe. If the distal lines are fimated, it inmedistely
begones a cornles, or il the central lines sre fixvated the same vesult fols

lows, Record the aversge mumber of voluntary reversals you gan make in one

mirmte and compare this number with that secured in Fig. L. Uoes the degres
of complicstion of the figure influence the rate of volunbary reversal?

Fig. &4

This flgure provides s further illustration of the well known illusion of
reveraible perspeetive, Its usual title is "How many cubes?® It will
imedistely be seen that whether 6 or 7 cubes sre seen will depend wpen the
phase of reversal of the figure.
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Figure 5 is the well known Jastrow illusion, From a plece of stiff white
cardbosrd, prepare four pleces twice the size of those used in the 1llus~
tration. Arrange them as in the zbove figure excest thet the :dditional
two are to be placed above the positions shown in Fig. 5. Ixsmine thea
earefully :nd note that the top figure gradually diminlshes in apusrent
glze ond the illusion persists regérdless of change in fixstion, This
gan be demonstrated by removing the bottam figure and placing 1t ot the
top. In this instance the posltion of any of these figures with respect
to its neighbors 1s a decisive fuetor in determining its apparent size,

4 method could be devised for ueasuring aceurately the reduction in size
ee¢asioned by the relative position of any one of these figures. It might
be interesting and instructive %o work out the details of such a method
and take a series of messurements compsring, for instence, the responses
of young children and adults to thie illusion, Such results should throw
light on the experience theory of perception or the nroblem of nutiviem
vs, empiricism. In other worde, if the illusory effeat is a rrodust of
experience then we should expect the younger subjects to show less meaw
surasble sffect of change in relative nositlon,

Figure & might be called the "high hat" illusion. It is introduced to
illustrate & further phase of relative positien in space, How does the
horizontal width of the rim of the hat compare to its heighth? Although
the two dimensions sre equal the vertieal component is oversstimsted,
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Fige 6

Flgs 7

Flgure 7 represents a whole class of illusory sxperiences which are usua~
1ly charscterized as fllled ve, unfilled space. The problem 1s to coms
pars the length of the éim line representing the 1id with the disg-
onal of the sguare repmsenting the box. If the hinged 1id were rotated
until its distal end mﬁ&m opposite sorner of the box, namely, the
lower right hand corner, will 1t fall short of coinslde oy extend beyond
the limits of the square? Here, again, & mechanical model sowld be made
and measurements taken to indicate the sxtent of the illusion,
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Fig. 8

This fisure is known as Hobinghaue' eireles. 1t represents a class of
illusions in which the size of the figure is influenced by the ground
in whieh it is seb. The problem is to eompare the relabive sizes of the
inner eireles surrounded respectively by lurger and smaller gireles,

The dizmeters of the inner cireles are the same,

Fig. 9

Figure 9 1llustrates the chenge in the relative sizes of the two eircles
enclogsed within the angle, Hoth figs. & and 9 illustrate the fact that

our judgments of the size of =ny object are lurgely dependent on the
surrounds of that object.
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Jne of the most widely known visual space 1llusions is known 23 the
Mllep-lyepr figure. There are numerous variants of the prinelple exhibe
ited by tihde figure. The problem is to Judge the relative lengths of
tie horizantal lines bebween the arrowheadss The following Instruetlons
will tell you how to construct this flgure aso that 1t may be mude ad~
Justable and exact messurements of the extent of illuslon determined in
any ordentatlon in spece. It 1s sugpested thot you try it on yourself,
Pind the averspe of ten determingtions when the figm ie seen in the
horizontels and of an equal mumbor in the vertlesl orlentations It is
further suggested that the flgure be viewed Iipst at one meler, than at
three meters, snd the influenee of visusl angle wpon the slse of the
error thus determined, It mgy intercst you to know thet no fewer than
& dozen theories have baen pwpam to ngeount for this Lllusion, These
moy be found in Titchener, %. B., Boperimental Paychology, Instructorts
Harmaal, ‘malltative, 321~ f}ﬁ inclusive, 4
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From & plece of white cardboard prepare parts A and B of Figure 10.

The piece on which A is to be drawn should Ge about 10 by 30 centimeters.
H{ake the distance between the arrowheads 20 centimeters. Draw Lhe arrow~
heads at 30 degrees from the horizontal. The lines should be approximat~
ely 3 millimeters thick. Cut a slit from X to ¥ and insert B so that the
totadl appearance will be like that of € in Figure 10. Thls will provids
you with an adjustable liuller-Lysr figure.

There sre scores oi‘ other forms of visual illusions.. 'The above examples
may be sufficient to give you a start tomrd the problem. ime relsrenges
follow
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