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Physiology. - '~On inltibition proceedin,CJ jrom a jalse 1'ecognition." -
By Dr. F. Rl>ELs, (Oommunicated by Prof. Dr". O. WINKLER). 

(Communicated in the meeting of Jaifuary 29, 1916). 

The present publication del'ives its origin from a series of researches 
concerning the phenomenology of remembrance. The experiments ~ 
were eonducted in the following way: various kinds of stimuli 
were presented to the su~ject, who was asked to recall later on 
what he had seen. Eacb single and individual experiment was 
divided into three periods: the fore-pedod, in whieh the stimulus 
was exhibited; the after-period for reeollection, including the re­
cognition of the stimulus; and the lllterval between them. In spite 
of the instl'llction given to the snbject to avoid as muc!J as possible 
any representation of the stimulus during the interval, it not in­
fr"equently happened that images we re evoked similar to the prima!'y 
stimulns Ol' diffel'ing from it ilJ some way or ot her. In the latter 
case there was abAence of recognition in toe third pedod of the 
experiment; nay, the stimuli even arollsed a sensation of novel 
experience, a "conselenee de nOllvenu \'eun". Absenc'e of recognition, 
a fortiori rhe oecllrrenee of a so-calied "eonseience de nouveau venu", 
is undel' these cil'eurnstance&, by no means to be considel'ed as a 
matter of COllI'se, sinee from the fart that the experiencmg persOl1 
proves incompetent to faitbflllly eall up the stimulus, it does not 
follow, that he will fail to identi(r it when it is pl'esented again. 

The researches, bearing particlllarly on the analysis of these 
constantly recurring phenomena, were carried out in tl~e psychological 
Laboratory of Louvain, Prof. Dr. A. MICHOTTE ana Mr. G. PAPENS 

acting as subjects. 
The stimuli were meaningless, coloured figm'es of a somewhat 

eOlilplex pattel'll, painted on pieces of cardboal'd (10 cm. by 10 cm.). 
Twelve of them were shown to the observer in succession jn the 

first stage of the experiment. They appeal'ed in a slit of a screen, 
behind which a eal'dboal'd disc, provided with two open sectors ot' 
90°, was made to l'otate witI] constant speed. E'very time when one 
of tlle sectors flitted past the slit, one of the stimuli beeame visible 
and was exposed to view fo}' about 760 (J. Eaeh set was exposed 
five times with intervals of 3 minutes. A number Jf contl'ol-tesis 
showed us th at aftel' a fivefold impression t11e subject had got 
sufficiently familiar with the stimulns. 

At a second sWing, which took place exactly 24 llrs. aftel' the 
first, five stimuli were applied just as befol'e. They resembied more 
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or less some of the first set as to form, or colour or both. Next the 
observer was reqnired to image those original figtll"es of ,,,hich a 
fragment would be shown him, and to transfer his mental repro­
dllctions to paper while l'eporting the variollb details of form and 
colonr as faithfully as could beo OUI' object in repeating the im­
pJ"ession of some of the original stimuli was to see whether and 
how f,lr the recognition wa~ acted l1pon by them, and titus to secure 
a tOl1chstone by which~ to test the influence of tbe mental repro­
dnctions upon the recognition. 

Both influences wel'e tbe object of an investigation at a thit·d sitting', 
which again took place 24 -[11'S. later. The primary stimuli were 
presented again to the observer, who was then l'eqnired to say 
whetber Ol' 110t he recognized them. The time needed fOI' recognition 
was registered by means of a chronometer. 

In order to ascel'tam the extent to whïch the recognition had been 
fuciJitated b)' tbc impl'ession of the fragments of the original stimuli, 
applied at the second sitting, tlle two ob'servers were subjected to a 
set of control-tests. Hel'e also our material was uniform and meaning­
less. Aftel' famllmrizing themselves with twelve figllres of the kind, 
in the way indicated beretofore, the expeJ'imenter again selected five, 
of wbich ti.'agments wel'e shown lLt aserond sitting', the subject 
being agLtin called on to avoid, as mueh as possible, an)' reprodllction 
of the complete figul'e. Then again a third Ritting followed fol' the 
l'ccognitioll of the origlIlal stimuli. To thl'oW tlle observel' into 
confllsion, the intervals between the expel'iments proper, as weIl as 
those of thc cOJitl'ol-tests weee filled up vvith "Vexll'versuche", so that 
t he observer could 1I0t teIl bef'orchand w,hether the stimulus pl'esented 
lol' recognition, was Ol' was not OlIe of tbe famllial' series. 

Eaeh obsel'vel' was subjected io 180 experiments, 60 of which 
senred fol' compal'ison. 

The dl'awings made during tbe second sltting, feil into three groups 
upon ihe basis of their likeness to the primal'y figures, vi7i. accurate, 
fairly accurate and inaccurate drawings. A drawing was com:idered 
accurate, when it was in ever)' detail a faithful copy of the ol'iginal 
figure; fairI)" accmaio whell it diffel'ecl from the latter in certain 
delails as to position anJ extensions of 1,ho parts. Snch drawings as 
showed an essential departlll'e ti'om the prinC'ipal features of the primar)' 
srilllllJlls were caJled lllacC'nrate. Om C'riterion is, it is tl'lle, open to 
objection, bnt in our juclgment il is the on1)" one at Oul' disposal. 

In the follovl'Ïng table the dl'awings of our subjects are gronpecl 
undGr ihe 3 headings mentionecl above. Tbe colour-sensation has 
heen sublracted, sillce ap to coloul's the repl'oduciive iendencias are 

91~' 
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hàl'dly adapted to qllantitative analysis, owing to the fact that the 
experimenter exhibits the coloul' logether with the fragment of the -
figure, and that the omission of part of the drawing neressarily 
iI1volves the absenre of its colonr: 

TABLE I. 

I·~ I p 

Number of drawings 71 61 

Accurate drawings per 100 42 9,8 -

Fairly accurate drawings per 100 16 8,2 

Inaccurate drawings per 100 42 82 

The expel'iments upon P had fat' advanced, when we noticed that 
the inflnence of the reprodurtions of the second sitting npon the 
recognition val'ied l1Iuch accol'ding' as they were dependent upon 
memory or npon imagination. Vi e, therefol'e, requested lVI to report 
whether his drawings wel'e based on tbe one Ol' on tlle other. P 
could not furnish satisfactory in fOl'mation on this head. 

The recognizing process may be readily tl'acèd out along the fol­
lowing 'lines : 

A. Becognition of tlte jigu1'es 1'eproduced in t!te interval, 
B. Beco,qnition of the figuJ'es alte1'ed objectivel.ll at t!t(l second' 

illlpJ'ession. 

'A. The recogmzmg process reveals the inflnence of the various 
kinds of l'epl'oduclions in two ways: 

1. the character of the phenomena 
2. the lengthening or the shortening of the recognition-time. 
As l'egards the effect of the repl'oductions upon the rharacter of the 

phenomena, which play some par't in the recognizing pl'ocess, we 
tabulated the relative frequency of- recognition and sensation of novel 
expel'ience eithel' for the entire figm'e or for one or more of its 
fragments. In my calculations I started from 100 'èxperiments for 
the sevet'al gl'Oups. (See table II p. 1415). 

a. Accurate 1'ep1'oductions. The fjgures constructed accul'ately, in 
the interval, are most times recognized directly. (With P only one 
exception in 9 ca~es, viz, a fragment of the figlll'e is not recogni,zeu; 
with M thel'e were only 2 depal'tUl'cs from the genel'al l'nlCf in 26 
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TABLE II .. 

Accurate Fairly Inaccurate I.naccurate 
reproduction _ accurat~ memorv-image. Image of 

reproduchon - Imagination 

Sensation of navel 'I M 3,85 20 I 80 15,8 
experience for the 

entire figure P-

Sensation of navel \ M .. 3,85 40 .- 10,5 
experience for a 

fragment I P 11,1 60 

R ecognition of the \M 92,3 40 20 73,7 

entire figure lp -
88,9 40 

cases: once a "conscÏence de nouveau venu" fol' the entü'e tigure, 
and another time there was a sensation of novel experience for a 
special fl'agment). 

In addition we must obsene that in M's case all accurate 
reprodllctions depend upon memory. 

b. Fai?oty acCtbrate reprocluctions. In this gl'Ollp the figure evokes 
far of ten el' a sensation of novel experience and in far the most cases 
observed, this OCClll'S especially with. those fl'agments, whose imaging 
and dl'awing at the second sittmg had been inaccurate; l'ecognition 
exiets fol' the fragments that had been l'epresented acclll'ately. With 
M as weIl as with Precognition l'esulted from an inacellrate 
reprodnction of a fragment in 2/6 of the cases; however, it relates 
rather to the "Gestaltsqualität" of the entire figure than to this 
particular fragment. 

c. Inaccumte 1'ep1'oc!uctions. It is of the utmost importance to 
distiuguish between the influence of repl'oductions that are to be 
considel'ed as the outcome of the imagination and the influence of sllch 
as originate from the memory. :;YI reported this diffel'entiation almost 
fro~n the olltset; what is said about the l'esults, thel'efol'e, refers 
to this observel' only .. 

a. Inaccurate ima,qes 0/ irnrt,qinrüion. In comparati vely few cases 
the subject reports a sensation of novel experience, pel'sisting, whole 
or part, in new imaginal formations. Only 5 out of 19 cases, Most 
times the entü'e figure is l'ecognized. at once (in 13 ont of 1J cases). 

[l Inacc'to'ate rnemo1·y-images. They are few and far between, 
on1y 3 h,wing heen repol'ted. The process of recollection di.ffel's 
essentjally fl'om the pl'oeess following u pon an image of imaginatioll 
in that a sensation of 11o'\'el experienee is the rule here, whel'eas 
recognition is the exception CIG of the cases). 

The cases here repol'ted, do not cornprise two in which the 
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remembrance, upon which the reprodllction depends, is of a more or 
less qllestionable nature. Wben stuelying the protocols of the recognition 
of these figlll'eS, we see tbat the sensation of novel experience, 
evokeel immecliately aftel' the incoming Rtimulus, is ousteel aftel' the 
a nalysis of the figllre by a "conscience de déjà vn", weak though 
this may be. In tbis respect they approximate tlle imagination type. 

It is plain then, that .the course of tbe experiment upon tho 
recognition of the primary figures val"ies consiclerably accOl'ding as 
the reproduction in the interval is tlJe l'esnlt of memory Ol' the 
product of imagination. TI~is accounts fol' the essenlial anomalies 
in the results obtained witb P, whose expel'i men tatlOll, as we 
allueled 10 before, was dl'awing to a close, when our attention was 
dil'ected to the di verse infl nences of memory-images anel of images 
of imagination. Figul'es reprodnced inacrurately, either as a whole 
or in part, are identiiied in one case, while in otber cases they 
arouse a sensation of novel experience. This anomaly may be unreal. 
However, being destitute of any knowledge of the' nature of the 
mental repl'oductions made in the interval, we are not in a position 
to assign the canse. 

The tahulated data lead to ~he following conclusion: recognition 
is inhibited by Ho more Ol' less inaccurate l'epl'eseutation, in 80 faL' 
as the latter evokes a complljte Ol' partial sensation of novel experience, 
the mOl'e so as the representation is farthel' l'emoved feom the 
primary stimulus. Tlie considel'able incremenl of the percelltage of 
the "consciences de IlOllveau venu" a,nd the rapid fall of the percentage 
of lhe reeognitions in the firsl threc colnmns I'einforce 0111' conclusion. 
The peculiar efféct of the inaccul'ate i ll1age.s of imaginàlion upon 
the l'ecognizing' pl'ocess, in contl'adistinclioJl to that of (he inaccurate 
memory-images induces us to attL'ibute the inbibition, affecting the 
later recognition, to the tolally Ol' pal'tially false l'ecognition - fausse 
reconnaissance - attending the fuore Ol' leas aCClll'ate and tlle 
inaccurate memory-images anel which is lacking with the image of 
imagination. Ir, mOl'eovel', we bear in mincl, that in the case of lVl­
whose account is the only one we possess - all aCCl1ratc images 
are memory-images, and, tbel'efore, m nst be considered as tl'ue 
recognition-types, we are jnslified in ascribing' chiefly to the la1ter 
the favoul'able inflnence upon the later I'erognition. 

An analysis of ihe' times, l'equired fol' the l'ecognilion of the 
primary stimuli, lends support to this view. 

Amental reproduction, as has been obsel'\'ed, does not affect only 
the nature of the phenomena in tlJe l'ecog'nizing pl'ocess, but also 
the times needed for this proeess, 



- 7 -

1417 

The following table Rhows for the several groups of repl'Odllctions 
the arithmetical avel'age, tlle median and the ayerage difference of 
the reaction-times of those experiments that resulted into a total or 
a partial recognition of the o1'iginal figures. 

TABLE lIl. (time, seconds). 

I Arithmetic~11 Median Mean 
mean deviation 

I 
Accurate reproductions !: 1,2 1,2 0,22 

1,9 1,5 0,64 

l: 1,5 1,4 0,46 
Fairly accurate 

" 4,1 4,2 1,47 

Inaccurate I: 1,7 1,6 0,38 

" 

An inaccurate reproduction made in the intervallengthens the 
recognition time· in proportion as it differs from the original fig'ure. 
M." l'epOl'ts only one case, in which recognition follows later on in 
spite of an inacclll'ate memory-image. We are, therefore, not enabled 
to publish any data illustrating the influence of a preceding false 
recognition upon the dilration of the sllbsequent recognizing pl'ocess. 

Whereas, on the one hand, an inaccurate reproduction occasions 
a slowing of the reaction, on the othe1' hand an accurate repro­
dnction l'eveals itself in a quickened process. This is clea,rly demon­
strated in the following tab Ie. Tt comprises the data regarding the 
l'ecognitioll time, obtained aftel' an accurate reproduction in the 
interval, by the side of those obtained aftel' a series of con trol-I ests, 
in which the intel'val bet ween the impl'es::;ion and the recognilion 
was the same, but without the pre-existence of areproduction. 

TABLE IV. (time, seconds). 

I ArithmetiCal1 Median 
Mean \ 

mean deviation 

Accurate reprodue- l: 1,2 1,2 0,22 
tion in the interval 1,9 1,5 0,64 

No reprodudion I: 1,4 1,3 0,41 

in the interva,,\ 3,8 3,8 1,57 
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These 1'esnlts confirm the hypothesis put fonval'd he1'erofore, that 
the accurate reproductions, which in iVI.'s case are invariably depend­
ent upon memory, and consequently compl'Ïse a recognition of the 
reprodllctions, facilHate a later recognition, as áppears from a shor'ten­
ing of Ihe reaction time. 

As it might be supposed, that the quirkening of the reactions in 
the case of an accm'ate reprodnction in tlle inten al, is dlle to a 
ueeper impression of that fragment of i11e fign1'e that was exhibited 
at the second sitting, with a view to facilitate a rep1'oclnction, w€ 

\ 

must observe that the1'e is no rea80n whatever, why it should not 
affect the more Ol' less inaccul'ate reprod uctions, as -weIl as the 
accurate. Moreover, our con trol-tests have proved that a qnickened 
reaction is undoubtedly dlle - anyhow chiefly due - to the effect 
of the accurate repl'oduction. This is borne out by the fact that in 
some of these tests the Ob5el'Vf'1' was shown, dUl'ing the interval, a 
fragment of the primary stimnllls, yvhile he was asked 10 avoid as 
rnuch as 'possible any l'epresentation of the specified stimlllus. We 
have calrulated the recognition, time fol' 25 of snch experiments 
upon each subject; we sllbjoin the l'esults together with the timeR 
needed for a preceding accurate reprodllction. 

# 

TABLE V, (time, seconds). 

I Arithmeticad Median Mean 
mean I deviation 

Accurate reproduction in l: 1,2 1,2 0,22 

the interval 1,9 1,5 0,64 

Exhibition of afragmen t l: 1,4 1,3 0,32 
of the figure, without re-
production in the interval 3,9 3,7 1,88 

The experiment llpon p, also sllo\vs, in rhe reactioJl times of the 
recognition with preceding inaccurate reproduction, the different 
effe cts of the inaccurate memol'y-image anti of the images of ima,gi­
nation u pon the later l'ecognizing process. We wish to eaU partic­
ular attention to the very considerable mean I dedation : 

Arithm. av, 4.7; median *.8; mean deviation 2.35. 
The avel'age time needed for l'ecognition is al most the sa,me fol' 

fairly accurate and for inaccmrate reproductions preceding the recog­
nitioll, whel'eas the mean deviation is considerably larger here, This 
tallies, with our hypothesis that the calculated ti'mes constitute the 
average of two vel'y distinct gl'onps of data, whose differences, of 

"' 
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course, stand out cIeal'ly In the caiculation of the mean deviation 
of the l'eaction times. 

B. At the second sitting, the observer was shown, under the 
same IabOl'atory conditions as befol'e, a series of pictul'es, more Ol' 

less like the pl'evious set as to c'oloUl' and form. He had onI)' to 
observe them closely and to prevent an)' interfering assoriation with 
words, objects, Ol' familial' figl1l'es. Om object was 10 appIy the 
effect of this impression upon the recognition of the ol'iginai figures 
as a touch5tone by which to test the influence of the repl'odurtions. 

In rhe following table w~ illustrate the relative frequellcy of 
recognition and of sensation of novel experience, eithe1' for the 
entire primary figtire or for one Ol' more of ita fragments. I stal'ted 
from 100 experiments with objective alteration of the stimulus iu 
the interval; the numbers obtained by the experiment underwent a 
corresponding reduc60n: 

TABLE VI. 

Sensation of novel experience ~ 
for a fragment of the figure) 11,1 14,8 

Sensation ofnovel experience l 
for the entire figure ) 18,5 14,8 

Recognition of the entire 
figure 70,4 70,4 

The relatively slight effect of the second imp1'ession upon the 
l'ecognition is vel'y obviollS: with eithe1' subject recognition takes 
place in 70 0/0 of the cases, in spite of an objecti ve aItCl'ation of 
the stimulus in the interval. When comparing these data with those 
of Table lI, we will see at onee, that the effect of an objective 
a.ltel'ation of the figure upon its later recognition is very much like 
the influence of an illaccnrate image of imagination. In Table II 
the percentages of sensations of novel expel'Ïence wel'e with M 
I'espectively 15.8 9

/ 0 and 10.5 0/0 ; that of tlle recognitions 73.7 %> 

which vaIues agree fairly weIl with those of Table VI. H, in this 
connection, we take into account, that tile inaccurate image of 
imagll1ai,ion, llnIike the memory image, is nOL l'ecognized as identical 
with a l'epl'oduction of a pl'evions obsel'\'ation, we are most likely 
justified in ascl'ibing the absence of a distinct inhibition of the 
second impl'ession at work with the later l'ecognition, to the absence 
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of a false l'ecognition following upon tbe presentation of tbe altered 
figures. This hypothesis is based not onl)' upon the agreement of 
the quantitative data, but also upon the al'rang~ment of om experi­
ments, the instruction being given to the obsel'\'el' at the exhibition 
of the altered figul'es to pl'cvent, if possible, any association, including 
those with figures previously impl'essed, in order not to exert any 
influence upon the appearance of a true or a false recognition. However 
tbis may be, our experiments do not throw light on the question, 
w hether a false recognition of the objecti vely altered stimulus affeets 
the later recognition of the primal'y stimulus in the same way and 
in the same measnre as it is influenced by the false recógnition of 
the reproduction. Before long we hope to deeide this point in a 
new group of experiments specially suited to the pUl'pose. 

The following times have been caleulated fol' the l'ecognition of 
the original stimuli aftel' impression of the objectively altered figmes 
in the interval. They are taken from the experiments that led to a 
complete or partial recognition of tlte primary figures. 

TABLE VII. (time, seconds) 

I Arithmeticall 
I mean 

Median 
I 

Mean 
deviation 

M 1,6 1,5 I 0,41 

P 3,5 3,4 'I 1,33 

From a compal'ison of these resu1ts with the data communicated 
. in Tables IV and III it appeal's, that, with M the 1'ecognition time 
shows an inerease of 0,2 sec. only; likewise that the 'effect of the 
second impression up on the reeognition is very sirnilar in intensity 
and direction, to th at. of an inaccurate image of imagination. In P's 
case a shortening of the recognizing pl'ocess is out of the question; 
on the contrary we note a slight \}llickening of the recognition of 
the original figures aftel' a second imp1'ession. 

The relatively short time needed for recognition again points to 
absence of a distinct inhibition of the second impression. 1\101'eover, 
the striking accordance, in M's cas/e, of the times obtained here, 
with those obtained with mac('urate images of imagination in tbe 
interval, corroborates our view th at the absence of a. distinct inhi­
bition of the secOlld impression is I owing to the absence of a false 
recognition at the impression of the objectively altered stimuli, which 
absence is due again to the ~rrangement of our experiments. 
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o 0 NOL U SlO N S. 

1. A memory-image of the stimulus either entirely or partiallJ 
inaccurate, exerts "on it:l recognition at a later time an inhibitioll, 
revealing itself in a complete or partial sensation of novel expel'ience 
for the stimulus. 

2. In the case of an inaccnrate image of imagination the absence 
of a false l'ecognition reveals itself in the absence of this inhibition; 
the figure reproduced inaccurately is recognized at a repeated im­
pression in a vast majority of cases. 

3. Presumably the absence- of a distinct inhibition to the recog­
nition of the stimuli, which have' been altered objectively at theil' 
second pl'esentation, is to be ascribed to the absence of a false 
recognition in the intel·val. 

; Anatomy. - "The phylogenetic development of the cerebetla1' nuclei." 
By J. J. L. D. Baron VAN HÖEVELL. (Oommunicated by Prof. 
WINKIJER). 

(Communicated in the meeting of February 26, 1916). 

The problem of the· eerebellal' function, or functions, has of 
late years attracted a gl'eat deal of attention. lts solution is being 
looked for in the direction of co,ol'dination of movement and tonus, 
and both of these again in connection with somatic and !abyl'Ïnth 
stimuli. As regards the comparative anatomy, comparative morpho­
logica! research fil'St drew attention to the connection between 
cerebellar development on the one hand, and bodily form and the 
accompanying muscu!ar funetions on the other hand, as has been 
demonstrated by BOLK 1), whose researches have been confirmed 
repeatedly by physiologists, recently by THOMAS and DURUPT 2). 
" Microscopical comparative anatomy also shows most elearly the 

'Connection bet ween the cel'ebellum aud the statie centra] organ; 
as has been pointed out, in particular by EDINGER 3). 

The result Of a comparative anatomical study of the cerebellar 
nuclei, which I conducted in the Institnte for Brain Research at 
A!Dsterdam, also pointed to a connection with the \'estibularis. Just 
as the cerebellum has_ developed in the lower vertebrates at a place 

1) L. BOLK: Das Zerebellum der Säugetiere 1906. 
2) THOMAS et DURuPT: Les functions cerebelleuses. VIGOT frères. Paris 1914. 
S) L. EDINGER: Ueber das Kleinhirn und den Statotnus. Deutscb. Zeitschr. f. 

Nervenheiik. 45 Vol. (1112). 


