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From the Viewpoint of Biology

THE PURPOSE OF THE PRESENT PAPER:

This paper endeavors o clarify the
concept of “perception” {exteroception}
and optic imagery, and their relationship
to one another and to other functions of
the body, by studying the properties cha-
racteristic of the various sensory systems
of man in general and the optic system
in particular, and by tracing the various
forms of these perceptual mechanisms back
to their origins in animals on lower rungs
of the evolutionary scale.

The paper will consider threz classes of
organization: 1) the hierarchical organiza-
tion in the phylogenesis of perceptual
structures; 2) the hierarchical organization
of the senses of man; 3) the hierarchical
organization of functions within various

* I wish to express my warmest thanks
to Professors Robert R, Holt and George
S. Klein for the opportunity to work —
after long years of disruption of my scien-
tific endeavors — in the inspiring atmo-
sphere of the Research Center for Mental
Health, New York University, to Professor
Holt particularly for his stimulating interest
in and constructive criticism of this paper,
and to Professor Leo Goldberger for his
ever available friendly help in many res-
pects.
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single secnses in man; and the origin of
optic imagery.

The approach to the problems to be
studied will, therefore, be twofold: through
comparative sense physiology, and through
the psychophysiology of man.

The specific aim of the paper is to show
(1) that the biclogical significance of the
exteroceptive sense functions is the same
from protozoa to man, however different
the mechanisms involved may be; namely,
that they establish contact between the
organism and its environment by altering
{adapting} the (psycho-) physiological
organism in such a way that ic is accessible
to the appropriate changes in the environ-
ment; (2) that altering the organism by
certain types of stimuli inadequate for the
optic sense organ may give rise to optic
imagery in man. Optic imagery, being an
internalized process, naturally arises late in
phylogenesis. However educed, it obeys the
principles which characterize the extero-
ceptive mechanisms,

This paper will deal specifically with
the two basic mechanisms of the perceptual
processes in man, the nonspecific and the
specific ones, and their functional inter-
relations, and it will also deal with the
prominent role of the optic system in the
entire evolutionary scale.

~ 147



TO

Prof. A. R. Luria DN
Department of Psychol
Moscow University %w\ :h«gg

Karl Marx Street
18 Moscow.
USSR Ccccp

DEePARTMENT OF PsycHoLogy
Wirtiam James Have, Harvarp UNiversiTy
33 KiRkLAND STREET
CAMBRIDGE, MASSACHUSETTS 02138




HARVARD UNIVERSYTY
DEPARTMENT OF PSYCHOLOGY

622 Willlam James Hall
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Cambridge , Mass, 02138

tanuary, 1970
Dear Sir

The enclosed papers describe experimeats {n etdetic imsgery,
using new objective techniques for testing this subjective phenomernon.
We have so far found only one gidetic subject (a4 23 yr vld womsn)
who can dc the followling types of experiments: (1) combine an
cidetic Jefr-eye nattern with a veal right-aye pattern to gee =
figure in steroscopic depth, using random-dct Julesz stereopstierns
of 10,000 elements, with as much as three days deiay between
obtaining the eidecic imsge and combining {t with the second
pattern. {2} using Land bicclor patterng, combine an eidetic
image of the ved record with &n eidettic image of the green recoxd
Lo saccurately see the resulting colors, with a duy between
obtaining the two eldetic [mepes

This kind of eidetic abilicy appedrs to he very rure; we have
been searching intensively during the past year for wmore sub ects,
without guccess We would very much appreclate your help {on
discovering othey subjects with thig unusual talent. Enclosed are
several objective tests for szidetic imsgery, in the evenr that you
or your colleagues know of any persong with zidetic abilitty. Wwe
can send more such tests {f you have use for them Vleasse ‘2t s
know #bout any positive results

Sincevely.
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INSTRUCTIONS FOR EIDETIC IMAGERY TESTS

There are three teats graded in difficulty. When the observer
is forming an eldetic image, make sure scanning eye wovements are
used to avoid formstion of normal afterimages due to fixation of
one point. For each of the threec tests, allow the observer to
see only one pattern at a time 8o that direct comparisons of the
pair of patterns is not possible, We suggest that the patterns
be cut out and placed on separate cards to make them easier to
handle.

The wmiddle pattern mey be the easiest, since it dees not involve
stereoscopic vision. (The patterm is taken frowm Eriksen & Collins,
J. Exp. Psychol., 74, 476 (1967)) When pstterns A and B ave super-
imposed 80 that the rectangular frawea coincide the dote form a
pattern of letters, "V O H"., One pattern is viewed with both
eyes until an ejdetic image (EI) is foywed. Then the second pattern
ia presented (without the first) and the EI of the first is super-
imposed on the second. The subject should then be able to repert
the letters hidden in the composite. (The composite can also be
viewad by placing one pattern over the other and holding up to
a bright light)

The bottom pattern 18 a stereoscopic palr, the left pattern
to be viewed by the left eye, the right putterm by the right eye.
When viewed in a stereoscope, the pair produces a picture in depth
with the triangle closest to the observer (upper right trismgle),
the larger square and smaller hexagon farthest away. The smaller
squarz lies just above the upper right diagomal line, the lefc
lavger circle lies just below the upper left diagonal. The diagonals
come from the corners to a raised center peoint, like a low pyrvamid.
The other figures are at medium depth; the larger hexagon is lower
than the rectangle. Depth can be reversed by changing eyes.

The subject first views the right pattern with right eye only
(left eye covered by hand or patch) and scang the pattern to fomm
an eidetic image. When this is done, the right pattern is taken
away, and the left pattern is placed before the subject, who now
views with the left eye only (right eye covered). The eidetic Image
of the right pattern is now called up and superimposed on the left
pattern so that the frames coincide. This stereoscoplc view of
an cidetic right pattern and a real left pattern should produce the
depth effects described above.

The top patterm is 3 vandom-dot stereopattern designed by Julesz.
The procedure is the same as for the bottom stercopair. An eidetic
imsge of the right pattern is obtained uwsing the right eye only (cover
the left eye). Then the right pattem is taken sway before the left
pattern ie placed before the subject. The subject changes eyea, now
viewing the left pattern with the left eye omly (right covered), and
calls up the eidetic image of the right pattern to superimpose it
on the left patteirn before him. When the two patterne are superimposed,
the depth effect is of a sharp central square floating above the back-
ground, raised off the surface as chown below:

Tor further description of random-dot atereocpatterns,
see Julesz, Science, 145, 356 (1964) f
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RECENY STULIES ON BIDETIC IMAGERY ... - NOVEMBER, 1969
C. F, Stromeyer, (LI

Peycholeogy Departmeont, MIT
Laboratory ¢ Pavchophysics, Havzard Untiversiry

Jobhn 0 Merritey

Paychoiogy Department, Harvsyrd Universicy
Cambridge, Massachuaetrs 02138

Thess nores review further studies of the.eidetic imagery of 35
43 year vid womas. 4n earlier, unpeblished paper described Land ewper-
fments and random dot stereogram experiments (Stromever Fsotks, and
Weac ) 5 second paper The htailed Texture of Elderic Images (Stromeyer
and raotka), which describes raaoom dot stéreogrim esveriments, will be
jputlished shortly in Nature The present notes are meanlt to keey
vecple infcrmed ©f our presest work, we would especisliy apprediats
any criticisms and queries. We regsrd the work ag importasnt because
L provides z téechnigue of producing 3 stimulus presumsbly beyond the
teljus sod thus allows us Lo determine whether a given phenomencs is

rotimal ov aun retimal .

RE NUOH DO STEREOGRAKS

We bhave dese approvimstely 13 eyperimnents wiis random doi atarsc

prams generated ny Dr Beia ulesz of the Bel! Teiaphoae Laborarerise *
Fach image i o stereograw pair présencs a2 random olananmy savivce
Dy ly when the sterengram 1l 18 bincenlarly fused oan & figure be
SE @Y ALY the experiments vere done double-bling, aeliher suhisct nor
Crosrimentey lmeew (he wture 5t the figures used

(1) 1C,000 dot pacteras & varjecy of 10 000 dot peiterny were
Lesisd Thae sub lecl «iewed one pattern with the rignt eye to gur an

eadel s tmags (1) and then one to three dave fater viewed the other

parters with the lett esve called oy the E1 . fused 1r with tbe paitermn

* B Julesz, Sclence, 14%, pp. 335-3682 (1964)



The Netailzd Toxcure of Bidetic Tmzgse

GC. F Stromeyer 117

Psychology Dept., Maesachuzetts lanstitute of Technology

snd Labovatory of Psychophysics, Harvurd Univeigits

and
F. Psotks
Faychology Dopt., Harvard University
Cambridpe., Hqssuchugetts,_vws A

accepted by Nature, July, 19269,
JYohn Maddox, Edito: - 3rd o=
writing, ZZnd Novembex, 1969

Some children and o few adulis hove the capscicty for eidetic imagery -
thay csn exsmine g picture for several moments =nd Lhen cust onio i
eurface un image wich positive color and high detail that lasts sevarsl
mxnutesul Unlike an afterimage, the eidetic imuge stays sitrll while the ¢
ayes move sbout as detalls are inspected  The veality of eidetic
1nsgery has often bean questioned, for there haus o far beon no sdequate
test to distiagulsh betweer zuperior memovy cf & picture and a pro-
jected eidetic image #

Two tes3te hzve, however, been proposed ) in one, =n observer views
two pictures In turn Tre pictures «re desipgned 30 thaco an eidzstilc
image ot the first, when supzavimposcd wppropriately on the second, will
produce « thicd picturc. Uafortuniutely, the composiie picture might
te guessed from slitheyr component pileture. (ne second test proposced
requires the cobserver to look successively at two petterns of dols
that superimpose to procucs a ser of letters. WNormal (aou-z2idetic)
observcis csanot detect the letters when the cwo piatterus sare sepacated
by ac¢ litcle ae 130 ms.a A similar technique hus been used in our
experimenis - 4 separation in time between the two patterns of Julesy
raodom~dot StCtGOgtxns.s Bach purtern in the stereogram is 3 100 x 100
matrix io which @ich cell ic randomly either fllled with an element

o left blank. The patterns for both the left und right eye are identical

.



Veare fhy ¢ Gebal Koty . SZunitens o Fyysroes

L. 7. Suromeyer, Peycholiogy Pept .. MIT

. Pe vy Payehulogy Dept | flueverd Universiie

¥ o Veno, Geypan ey, Morvvard Universgty
L faie nanber of children and 3 very few siuitz claim 1o possess
etdertc tangery Afeer cyrelully vleving & pivture of a naturrl scone

LiEyE can votwardlv orofeat & posftively colared lmage thet cin be

scanted «ith eye govements . The realite of the pheaomencn hus been
nizhly convssred, for how 18 one oo diertggoish hetween very good vis-
uat mesary gl sn outwardly projeceted {mege? We lsve intensively
faveviigetml one subisetr fn wdey to denonstrate the raslity and arerast

nf vhe phescmencn

The land Deaonstreiiore

he twe records used for Lsnd demonsirativns wwre projeciamd at
differsns times &5 oither formed efdecic fmsges of hoth records od
conbliced Thewm to sre w caloyed digplsy or else toreed wo «idetic imaps
of ang recurd and superimposed it oo the ather regl zecord. The stim-
uif were matricer ol 3 by 3 squeves, or circles, with comoon bech -
proundse S wae quits nutve aboct the Land demonztiations

{. Combintng Kidetic Jmuges of the Records

A. §=d gnd Whire: Ggeen and Orange -- (ne Min. betwoes Rec 7ds

& scanned 8 reecevd fo whits light for 20 ser. r2atad for | mia .,
scanoed & record In ved Yight for 29 sy, ardd then projscted {n regiacry
the two eidetic imagsz {Els) on n white screen. [he Same proceduvs wWas
used with recoror 1n orangs und green light, The hue, 2aturetion, snd
lightnees wse veportea for each of the ? syusres of the sldetic imags.
Impedigtely after the report was wade, the real tmsge wae viewed for
comparieen.  Tho reporte proved to be very slsursts Some davistions
were neted: several squures of the Els were elightly move gafurated
than the sctual records.

B, Red gnd Creec -~ a day afueen Reoords . (220 appeadix §or recmts)

———— e i — i bl - arade -

& pr2d record {record tn v24 ilght) was 3csoned fpr 2 mln ores duy
a green racord was scanoed for 2 min the Following.day; and then §

sgperimpoged the rwa Ela. The reported colors were excesdingly swecurste



Errata

Explaining Linpuistic Universals
David MeNeill

May, 1959

Please make the following changes.

should read more niss. The subsequent example of there seb should read
more seb. In other words more is a noun context, not a verb context.

on p. 13, The Bruner reference should be:
Bruner, J.S.,Simensgon, Judith, and Lyons, Karlen. The zrowth of
huwnan manual intelligence I. Taking possession of objects. Unpubl. paper,

Center for Cognitive Studies, Harvard University, n.d.



