
Riconoscimento e categorizzazione 
 

Riconoscere un oggetto significa categorizzarlo. 
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Riconoscimento e categorizzazione 
 

Categorizzare implica lo stabilirsi di una funzione univoca tra elementi che sono diversi in un 
determinato piano di analisi e un elemento che risulta condiviso in un piano di analisi 
logicamente distinguibile dal precedente. 

“treno” 
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Riconoscimento e categorizzazione 
 
Riconoscere un oggetto significa categorizzarlo 
Il sistema delle categorie ha una struttura gerarchica 
 

•  categorie di base (ad es., casa) 
•  categorie subordinate e sovraordinate (villetta e abitazione) 

•  categorie d’entrata: livello al quale si situa spontaneamente 
il riconoscimento 
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Riconoscimento e categorizzazione 

Di norma, la categoria di base 
coincide con il nome attribuito ad un 
determinato esemplare. 
 
Cercando di denominare la figura 
riportata alla sinistra, alcune 
persone dicono cane, altre dicono 
doberman. 
 
E’ ragionevole ipotizzare che il 
livello di accesso nella fase di 
riconoscimento dipenda in larga 
misura dal grado di familiarità con 
gli oggetti a cui siamo esposti. 
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“moto” | “monster” 
“lettore” | “ipod” 
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Invarianza 
rispetto alla 
dimensione 

Invarianza 
rispetto alla 
rotazione 

Invarianza 
rispetto alla 
posizione 

La costanza di identità/unicità di un oggetto 



 
Il problema fondamentale del riconoscimento 

 
Lo studio del riconoscimento di oggetti è imperniato attorno ad uno 
specifico problema 

•  Come facciamo a riconoscere un oggetto a prescindere dalle 
macroscopiche differenze a livello di proiezione retinica prodotte 
quando l’oggetto si muove o noi ci muoviamo rispetto 
all’oggetto? 

 
            Le risposte a questo problema appartengono a due  
             famiglie principali  

       approcci basati su templates 
•    approcci basati su descrizioni strutturali 
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Approcci basati sui templates 

 

Un template (in inglese “sagoma”) è una sorta di fotografia 
dell’oggetto come appare da un particolare punto di vista 

 

•  Il riconoscimento di un oggetto è basato sul confronto tra l’informazione 
disponibile da un particolare punto di vista e un template interno che 
rappresenta quell’oggetto da quel particolare punto di vista 
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La costanza di identità/unicità di un oggetto 

Invarianza 
rispetto alla 
rotazione 



• 10 

Realtà fisica 

Realtà mentale 

Teoria template forte 

Nel corso della vita… 
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Realtà fisica 

Realtà mentale 

Teoria template forte 

Ad un certo punto… 

Oggetto 
riconosciuto? 

SI’ 



Il riconoscimento di oggetti basato su Template funziona 
quando gli oggetti da identificare possono essere 
discriminati facilmente e quando tutte le possibili 
configurazioni di un oggetto sono state già viste ed apprese 
in precedenza 

These numbers seem somehow 
distorted: the distortion allows special 
machines to recognize the numbers 
even if the check is upside down 

Machines that 
recognize the code by 
comparing the pattern 
of bars with a vast 
storehause of similar 
patterns 
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Alcuni esempi di potenziali problemi data la proposta derivata 
dalla teoria dei template in forma forte… 



 

Difficoltà 

•  In questo modo è necessario supporre che il nostro cervello 
contenga un numero infinito di templates  

 

Soluzione 

•  I moderni modelli a template postulano  

§  un numero limitato di templates che rappresentano l’oggetto 
      da alcuni punti di vista critici 
§  meccanismi di rotazione mentale che permettono di ricostruire la 

rappresentazione intermedia fra due punti di vista 
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Prova empirica della rotazione mentale (Shepard e Metzler, 1971) 

• Coppie di figure tridimensionali disegnate al computer. 
Il compito dei partecipanti era decidere se si trattava di 
due figure diverse o della stessa figura ruotata  

angolo di rotazione  
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piano fronto-
parallelo  
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ruotare in 
profondità 



 

Dati empirici 

•  Questi modelli trovano conferma nei risultati di alcuni 
esperimenti di Bülthoff 

§  I soggetti vengono addestrati a riconoscere degli oggetti da 
determinati punti di vista 

§  Poi gli oggetti vengono presentati da nuovi punti di vista 
§  La prestazione di riconoscimento varia in funzione della posizione 

del nuovo punto di vista rispetto ai punti di vista già noti 
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Examples of the stimuli used by Bultoff 
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0 TRAIN (view sequences) 

0 = interpolation 1 same 1 
= extrapolation meridian TEST 

(static views) 
= ortho meridian 

VIEWING SPHERE 

(centered a t  the object) 

FIG. 2. Viewing sphere. Illustration of INTER, EXTRA, and ORTHO 

conditions. The imaginary viewing sphere is centered around the 
recognition target. Different training and testing views are distin- 
guished by various symbols. During training. subjects were shown 
the target computed for two viewpoints on a great circle of the 
viewing sphere, 75" apart, oscillating (*15") around a fixed axis. 
Recognition was then tested in a Lwo-alternative forced-choice task 
that involved static views of either target or distractor objects (15). 
Target test views were situated on the shorter part of the same great 
circle ( I NTER condition), on its longer portion (EXTRA condition), or 
on a great circle orthogonal to the training one (ORTHO condition). 
Seven different distractors were associated with each of the six target 
objects. Each test view. bothof the targets and of the distractors, was 
shown five times. 

Results 

The experimental setup satisfied both requirements of the 

alignment theory for perfect recognition: the subjects, all of 
whom reported perfect perception of 3D structure from 

motion during training, had the opportunity to form 3D 
models of the stimuli, and all potential alignment features 

were visible at all times. Near-perfect recognition is also 
predicted by the mixed-basis version of the linear combina- 

tion scheme. In comparison, the separate-basis linear com- 
bination scheme predicts uniform low error rates in INTER 
and EXTRA conditions, and uniform high error rate (essen- 
tially, chance performance) in the ORTHO condition, because 
no view is available to span the vertical dimension of the view 
space (which is orthogonal to the space spanned by the 

training views). Finally, it can be shown that the view 
approximation scheme predicts the best, intermediate, and 
the worst performance for the INTER, EXTRA, and ORTHO 

conditions, respectively, provided that the "receptive fields" 
that serve as  the approximation basis functions are of the 
right shape (namely, elongated in the horizontal plane; see 
below). 

The experimental results fit most closely the prediction of 
the theories of the nonuniform 2D interpolation variety and 
contradict theories that involve 3D models. Both pairwise and 
pooled comparisons of the mean error rates in the three 

conditions revealed significant differences, with the INTER 

error rate being the lowest and the ORTHO error rate the highest 
(see Fig. 3; cf. refs. 16 and 17). A subsequent experiment 
established this finding for a different set of wire objects, for 
each of which the three principal second moments of inertia 
agreed to within 10% (balanced objects; see Fig. 40). The 
likelihood that the human visual system uses either alignment 
or the strict linear combination scheme seems particularly low 
given the outcome of another experiment, which used the 
same balanced stimuli and in which the INTER/EXTRA plane 
was vertical and the ORTHO plane was horizontal (Fig. 5 ~ 1 ) .  
Apparently, the subjects found it easier to generalize from a 
single familiar view in the horizontal plane than from an entire 
motion sequence within the vertical plane. We remark that the 
bias in favor of the horizontal plane is ecologically justified 
because it is probably more useful to generalize recognition to 
a side view than to the top or  the bottom views. 

Similar results were generated by a recognition model 
based on view approximation (10, 18) in a simulated exper- 
iment that used the same views of the same wire stimuli 
shown to the human subjects (Fig. 4h). The relative perfor- 
mance under the INTER, EXTRA, and ORTHO conditions, as  
well as  the horizontal/vertical asymmetry, was replicated by 
making the weights w, of the horizontal components of the 
input to prototype distance (10, 11) smaller by a factor of =3 
than the weights w, of the vertical components [Fig. 5h;  in 
Eqs. 1-3 this would correspond to the use of a weighted norm 

IIX - Xkllft = (X - Xk)TWTW(X - XJ, where W is the weight 
matrix]. This difference in weights is equivalent to  having a 
larger tolerance to viewpoint shifts in the horizontal than in 
the vertical direction and can be learned automatically (11). 

The predictions of the linear combination approach out- 
lined in the introduction appear at  first glance incompatible 
with the experimental results. Specifically, recognition by 
linear combination should be near perfect both for the INTER 

and the EXTRA conditions and poor for all views in the ORTHO 
plane. Such a claim, however, ignores the likelihood of 

80 ---t INTER 

1 - EXTRA 

ORTHO 

Distance, deg 

FIG. 3. Unbalanced objects. Error rate (type 1 errors only) vs. 
great-circle distance (D) from the reference view-0 (four subjects; 
error bars denote 2 SEM). A three-way (subject x condition x D) 
general linear model analysis showed highly significant effects of 
condition [F(2. 524) = 23.84, P < 0.00011 and D [F(6, 524) = 6.75, 
P < 0,00011. The mean error rates in the INTER, EXTRA, and ORTHO 

conditions were 9.4%, 17.8%, and 26.9%, respectively. Subjects 
tended to perform slightly worse on one of the training views (INTER 
condition, 75") than on the other (0"). possibly because this view 
always appeared as the second one in the training phase. A repeated 
experiment involving the same subjects and stimuli yielded shorter 
and more uniform response times but an identical pattern of error 
rates. deg, Degrees. 
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a b 

FIG. 4. Horizontal training. (a) Same experi- - EXTRA 
ment, balanced objects (second moments of inertia 

* ORTHO equal to within lo%), four subjects. A two-way 
---0- ORTHO (condition x D) general linear model analysis 

showed highly significant effects of condition [F(2, 
581) = 82.11, P < 0.00011 and D [F(6,581) = 15.26, 
P < 0.0001] and a significant interaction [F(10.581) 
= 3.01, P < 0.0011. The mean error rates in the 
INTER, EXTRA, and ORTHO conditions were 13.3%, 
22.096, and 48.3%, respectively. (b) Error rate 
(arbitrary logarithmic units) vs. D in a simulated 
experiment that involved a prototype view approx- 
imation model and the same stimuli and conditions 
as the experiment with human subjects described in 
a. Each view was encoded as a vector ( x l ,  y l ,  . . . . 
x,, y,,  I,, . . . , of vertex coordinates x,,  y; .  
and segment lengths I,. Different weights were used 
forx andy axes in computing the input to prototype 
distance: w.: = 0.1, w,? = 1.0 (10, 11) (see Eq. 3). 
Using between 2 and 24 prototype views, unbal- 

0 15 30 45 60 75 90 0 15 30 45 60 75 90 anced objects and different view encodings yielded 

D~stance, deg Distance, deg similar results. deg, Degrees; arb., arbitrary. 

implementation-dictated deviations from linearity, the nu- 
merical instability of extrapolation a s  opposed to  interpola- 
tion (9), and the possible availability of other routes to 
recognition, based, e.g., on certain distinctive and relatively 
viewpoint-invariant features such a s  parallel o r  coterminating 
segments (2). It should be noted that allowing for these 
factors would render the linear combination scheme rather 
similar to  view approximation and would make the distinction 
between the two approaches, based on the present data, 
difficult. The two approaches can be distinguished experi- 
mentally, by comparing generalization to unfamiliar views 
obtained, on the one hand, by rigid rotation of the object, and, 
on the other hand, by nonrigid deformation (19). 

Discussion 

The performance pattern of our subjects in recognizing 
unfamiliar views seems incompatible with predictions of 
alignment and other theories that use 3D representations. It 
is possible that the subjects could not form the 3D represen- 
tations required by the alignment theory, given the motion 
information in the training stage. However, a different study 
(20) in which the training views were shown in motion and 
stereo yielded similar poor recognition of radically unfamiliar 
views. Thus, even when given every opportunity to form 3D 

- INTER - EXTRA 

+ ORTHO 

0 15 30 45 60 75 90 

Distance, deg 

--t INTER 

I-- EXTRA 

U ORTHO 

representations, the subjects performed as  if they had not 
done so. Furthermore, the performance remained essentially 
unchanged when the subjects were effectively precluded 
from acquiring 3D representations by substituting a single 
static monocular view for each of the two training sequences 
(Fig. 6a). 

The experiments described in this paper were done with 
many different object sets, all of which belonged to the same 
basic category of thin wire-like structures. This type of object 
is well-suited for studying the basics of recognition because 
it allows one to isolate "pure" 3D shape processing from 
other factors such as  self-occlusion [and the associated 
aspect structure (21)] and large-area surface phenomena. 
Although this restriction necessarily limits the scope of our 
conclusions, a series of experiments that involve spheroidal 
amoeba-like objects has confirmed our earlier main finding- 
anisotropic generalization to unfamiliar views-that counters 
the predictions of theories based on  3D representations 
(unpublished work). Specifically, the amoebae stimuli 
yielded a significantly higher miss rate for ORTHO views 
compared with the other two conditions (the INTER/EXTRA 

difference was generally less pronounced). In summary, it 
appears that under a variety of conditions the visual system 
represents and recognizes objects through simple, but im- 
perfect, 2D view approximation that does not involve 3D 

0 15 30 45 60 75 90 

Distance, deg 

FIG. 5 .  Vertical training. (a)  Same experiment 
as in Fig. 4 but with vertical instead of horizontal 
training plane, two subjects. The means in the 
INTER, EXTRA, and ORTHO conditions were 17.996, 
35.1%, and 21.7%. respectively. The effects of 
condition and D were still significant [F(2,  281) = 

5.50, P 4 0.0045 and F(6,281) = 3.77, P < 0.00131, 
but note that errors in ORTHO condition were much 
lower. (b) Reversal in the order of the means, as 
replicated by the view approximation model (same 
parameters as in Fig. 4b). deg, Degrees; arb., 
arbitrary. 

Results 
Si commettono più errori 
per riconoscere gli oggetti 
ruotati 
ORTOGONALMENTE 
(ortho); 
 
L’effetto aumenta quando 
aumentare la distanza dal 
punto di vista appreso; 
 
Gli oggetti con una 
rotazione intermedia 
(inter) vengono 
riconosciuti meglio a tutte 
le distanze: 



• 19 

Realtà fisica 

Realtà mentale 

Teoria template moderata 

Durante la familiarizzazione 

Prospettiva Bulthoff 
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Realtà fisica 

Realtà mentale 

Teoria template moderata 

Prospettiva Bulthoff 

Oggetto 
riconosciuto? 

SI’ 
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Realtà fisica 

Realtà mentale 

Teoria template moderata 

Prospettiva Bulthoff 

Oggetto 
riconosciuto? 

SI’, ma più lentamente 
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Esempio della funzione concettuale della rete neurale di Poggio e coll. 



 

Approcci basati su descrizioni strutturali 
 

Il processo di riconoscimento è articolato in tre fasi 

 

•  Viene ricostruita una descrizione della struttura tridimensionale 
dell’oggetto  

      Questa descrizione strutturale viene confrontata con analoghe 
       descrizioni in un catalogo interno 
 
•  La descrizione interna che corrisponde meglio a quella corrente viene 
     scelta per il riconoscimento 
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Realtà fisica 

Realtà mentale 

T. descrizione strutturale 

Derivazione di una 
descrizione strutturale 
dell’oggetto che sia 
quanto più indipendente 
dal punto di vista 
dell’osservatore. 



 

Il modello di Marr 
 

La ricostruzione di una descrizione strutturale avviene in tre stadi 

 

Abbozzo primario (a due dimensioni) 
•  rappresentazione dei contorni ai diversi livelli di dettaglio 

          Abbozzo a due dimensioni e mezza 
•  integrazione dei contorni con le informazioni fornite dalla stereopsi (percezione 

della profondità basata sull’informazione binoculare), dal movimento e dalle ombre 
•  l’abbozzo a 2D e ½ è una rappresentazione spaziale riferita al punto di vista 

(centrata sull’osservatore)   
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Modello tridimensionale 

•  descrizione completa della struttura tridimensionale 
dell’oggetto 

•  il modello 3D è una rappresentazione riferita a un sistema di 
coordinate indipendenti dal punto di vista (centrata sull’oggetto) 
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Primal sketch 

L’occhio cattura le discontinuità 
della luce che sono 
rappresentate nel primal 
scketch. Le caratteristiche 
rappresentate nel primal sketch 
sono basate sulle proprietà 
fisiologiche del sistema visivo. 
 
La figura rappresenta un 
modello computazione di primal 
sketch in cui ciascuna linea 
rappresenta la funzione di 
codifica di un margine o di uno 
spigolo  
 
Questo schema costituisce la 
base per l’estrazione degli indici 
di profondità. 
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x y 

Il modello 2D e ½ una rappresentazione completa dei margini e delle 
superfici dell’oggetto - che dipende dal punto di vista dell’osservatore 
– a cui cominciano ad essere associati indizi 3D (stereopsi, ombre, 
tessiture, ecc). 

Marr e l’abbozzo a 2D e ½  

z 

SI’ 
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Il modello 3D è una descrizione dell’oggetto che specifica le parti di un 
oggetto - e le relazioni tra le parti – in base ad un sistema di coordinate 
che prescinde dal punto di vista dell’osservatore, ovvero, in base ad un 
sistema di coordinate centrato sull’oggetto stesso.  

Marr e il modello finale 3D 

z 

x y 

SI’ 
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Marr e l’importanza degli assi di simmetria 
La costruzione di una descrizione strutturale di un oggetto (meglio, di 
una forma) passa attraverso l’individuazione degli assi di simmetria (o 
elongazione).  
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Il modello 3D è una descrizione dell’oggetto che specifica i dettagli a 
livelli gerarchicamente organizzati di risoluzione.  Ecco un esempio…  

Marr e il modello finale 3D: le gerarchie di dettagli 



 

Il modello di Biederman 

 

Come Marr, Biederman ritiene che la rappresentazione usata per il 
riconoscimento sia una descrizione strutturale 

 

•  Qualsiasi oggetto può essere rappresentato da una descrizione strutturale in 
termini di primitivi volumetrici detti geoni 

•  Una descrizione comprende una lista dei geoni componenti e informazioni sulle 
loro relazioni spaziali 
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Proprietà non accidentali delle proiezioni di un oggetto 

Tipi di giunzioni di superfici (Y, L, X) 

Parallelismi invarianti (equidistanza superfici) 

Assi di simmetria (elongazione dei corpi in 3D; vd. Marr) 
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Esempio di 10 geoni dei 36 proposti da Biederman 



• 36 

Esempio di oggetti di uso comune in cui è facilmente evidenziabile la scomposizione 
in geoni 
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Esempio di stimoli sperimentali costruibili con i geoni di Biederman 
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Estrazione degi assi...quali assi? 

Tanto Marr quanto Biederman, assumono che una delle 
caratteristiche principali della descrizione strutturale sia 
costituita dagli assi di simmetria intorno ai quali 
costruire l’immagine. 
 
Altri studiosi (Blum, 1973) hanno proposto che ciò che 
viene estratto non siano gli assi di simmetria ma gli assi 
mediali 

 
    Per asse mediale di un oggetto si intende il set di punti 
che include due o più punti maggiormente vicini al 
perimetro (contorno dell’oggetto) 
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Skeleton e assi mediali 

L’estrazione degli assi mediali, consente l’estrazione 
dello “scheletro” (skeleton)di un oggetto. Questo idea di 
“scheletro” è stata usata per implementare molti 
programmi di riconoscimento visivo al computer  
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Skeleton e assi mediali 
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Skeleton e assi mediali: Recente evidenza empirica 
Firestone, C. & Sholl, B. J. (2014) Please Tap the Shape, 
Anywhere You Like”: Shape Skeletons in Human Vision 
Revealed by an Exceedingly Simple Measure. Psychological 
Science 
 
 

2 Firestone, Scholl

shapes’ centers (Melcher & Kowler, 1999; Vishwanath & 
Kowler, 2003) and major symmetry axes (Harrison & 
Feldman, 2009; Kovacs & Julesz, 1994), previous studies 
using contrast sensitivity measurements (Kovacs, Feher, 
& Julesz, 1998) and probe detection (Barenholtz & 
Feldman, 2003; Wang & Burbeck, 1998) have not been 
able (and have rarely tried) to isolate medial-axis skeletal 
representations as distinct from representations based 
only on global symmetry. And although shape skeletons 
have motivated creative investigations into higher-level 
processes like categorization (Wilder, Feldman, & Singh, 
2011) and even aesthetic judgment (Palmer & Guidi, 
2011; van Tonder, Lyons, & Ejima, 2002), the methods 
used have allowed only for highly indirect appreciation 
of how actual skeletal shape representations might look 
(see also Hung, Carlson, & Connor, 2012).

One unheralded study predating all of these suggested 
a much more direct method of exploring shape skele-
tons. When many individuals drew a single dot in a loca-
tion of their choosing within a shape’s boundary on a 
piece of paper, the aggregated dot placements resembled 
the shape’s medial axis, as if each subject’s chosen loca-
tion were sampled from an internal skeletal representa-
tion (Psotka, 1978). No study since has adopted Psotka’s 
paradigm, and this report is very rarely cited in contem-
porary literature on skeletal shape representation. (For 
example, of the 19 subsequent reports on shape repre-
sentation by interior structure cited in the present article, 
only 2 cite Psotka’s work—both referencing it in passing, 
and without mentioning the experimental method.)

We think this paradigm was ahead of its time, both 
methodologically and theoretically. Not only does it bear 
on whether shapes are represented skeletally, but also it 
could be used to explore critical questions about how 
sensitive the mind’s skeleton-extracting computations are 

to various factors identified in the shape-representation 
literature. For example, introducing even a slight pertur-
bation into a shape’s contour has profound consequences 
for the shape’s medial axis as geometrically defined, as 
the medial axis sprouts offshoot branches that may or 
may not perspicuously describe the shape. Much con-
temporary work has thus focused on when and how to 
“prune” these (potentially spurious) branches, a problem 
often seen as the central challenge for skeletal shape 
matching (e.g., Pizer, Siddiqi, Szekely, Damon, & Zucker, 
2003; Shaked & Bruckstein, 1998). But the visual system 
must itself have achieved a workable solution, and a phe-
nomenon like the one described by Psotka (1978) could 
shed light on human vision’s pruning function. More 
foundationally, this phenomenon may offer an unusually 
direct window onto the nature of mental representations 
inaccessible by introspection.

The Current Study

The present research explored the utility of this striking 
phenomenon by focusing on new theoretical questions, 
including the influence of border perturbations, surface 
features, and amodally filled-in regions; the role of sam-
pling processes in deploying skeletal shape representa-
tions; and the extent to which metacognitive processes 
have (or do not have) access to such representations 
even as they directly control behavior. We displayed sin-
gle closed geometric shapes on a touch-sensitive tablet 
computer (Fig. 1) and instructed more than 1,000 partici-
pants (all pedestrians in New York City’s Times Square) 
simply to touch the displayed shapes, anywhere they 
wished. Though uncommon, this task may be ideal for 
allowing implicit representations ubiquitous in everyday 
visual experience to control behavior, because that 

Fig. 1. Illustration of the experimental procedure. Pedestrians in New York City’s Times Square were tested in individual 5-s sessions, with instruc-
tions to simply touch the displayed shape, anywhere they wished.

 by Francesca Peressotti on January 22, 2014pss.sagepub.comDownloaded from 
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shapes’ centers (Melcher & Kowler, 1999; Vishwanath & 
Kowler, 2003) and major symmetry axes (Harrison & 
Feldman, 2009; Kovacs & Julesz, 1994), previous studies 
using contrast sensitivity measurements (Kovacs, Feher, 
& Julesz, 1998) and probe detection (Barenholtz & 
Feldman, 2003; Wang & Burbeck, 1998) have not been 
able (and have rarely tried) to isolate medial-axis skeletal 
representations as distinct from representations based 
only on global symmetry. And although shape skeletons 
have motivated creative investigations into higher-level 
processes like categorization (Wilder, Feldman, & Singh, 
2011) and even aesthetic judgment (Palmer & Guidi, 
2011; van Tonder, Lyons, & Ejima, 2002), the methods 
used have allowed only for highly indirect appreciation 
of how actual skeletal shape representations might look 
(see also Hung, Carlson, & Connor, 2012).

One unheralded study predating all of these suggested 
a much more direct method of exploring shape skele-
tons. When many individuals drew a single dot in a loca-
tion of their choosing within a shape’s boundary on a 
piece of paper, the aggregated dot placements resembled 
the shape’s medial axis, as if each subject’s chosen loca-
tion were sampled from an internal skeletal representa-
tion (Psotka, 1978). No study since has adopted Psotka’s 
paradigm, and this report is very rarely cited in contem-
porary literature on skeletal shape representation. (For 
example, of the 19 subsequent reports on shape repre-
sentation by interior structure cited in the present article, 
only 2 cite Psotka’s work—both referencing it in passing, 
and without mentioning the experimental method.)

We think this paradigm was ahead of its time, both 
methodologically and theoretically. Not only does it bear 
on whether shapes are represented skeletally, but also it 
could be used to explore critical questions about how 
sensitive the mind’s skeleton-extracting computations are 

to various factors identified in the shape-representation 
literature. For example, introducing even a slight pertur-
bation into a shape’s contour has profound consequences 
for the shape’s medial axis as geometrically defined, as 
the medial axis sprouts offshoot branches that may or 
may not perspicuously describe the shape. Much con-
temporary work has thus focused on when and how to 
“prune” these (potentially spurious) branches, a problem 
often seen as the central challenge for skeletal shape 
matching (e.g., Pizer, Siddiqi, Szekely, Damon, & Zucker, 
2003; Shaked & Bruckstein, 1998). But the visual system 
must itself have achieved a workable solution, and a phe-
nomenon like the one described by Psotka (1978) could 
shed light on human vision’s pruning function. More 
foundationally, this phenomenon may offer an unusually 
direct window onto the nature of mental representations 
inaccessible by introspection.

The Current Study

The present research explored the utility of this striking 
phenomenon by focusing on new theoretical questions, 
including the influence of border perturbations, surface 
features, and amodally filled-in regions; the role of sam-
pling processes in deploying skeletal shape representa-
tions; and the extent to which metacognitive processes 
have (or do not have) access to such representations 
even as they directly control behavior. We displayed sin-
gle closed geometric shapes on a touch-sensitive tablet 
computer (Fig. 1) and instructed more than 1,000 partici-
pants (all pedestrians in New York City’s Times Square) 
simply to touch the displayed shapes, anywhere they 
wished. Though uncommon, this task may be ideal for 
allowing implicit representations ubiquitous in everyday 
visual experience to control behavior, because that 

Fig. 1. Illustration of the experimental procedure. Pedestrians in New York City’s Times Square were tested in individual 5-s sessions, with instruc-
tions to simply touch the displayed shape, anywhere they wished.
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Skeleton e assi mediali: Recente evidenza empirica 
Firestone, C. & Sholl, B. J. (2014) Please Tap the Shape, 
Anywhere You Like”: Shape Skeletons in Human Vision 
Revealed by an Exceedingly Simple Measure. Psychological 
Science 
 
 
 
I partecipanti sono 1480 (circa 200 per esperimento) 
vengono intervistati per strada. Ciascuno tocca una sola 
figura una volta. 
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Risultati esperimenti 1-2 

4 Firestone, Scholl

Experiment 3: Are All Medial-Axis 
Points Created Equal?

All points on the medial axis are “created equal,” insofar 
as they are defined by the same geometric constraint  
(viz. having two or more closest points on the shape’s 
perimeter). A close look at the data from Experiment 2, 

however, reveals two relatively touch-free regions flank-
ing the rectangle’s center along the medial axis (Fig. 2c). 
These regions can be identified quantitatively: A search-
light procedure considering a 50-pixel radius around 
each medial-axis point revealed that the two most 
sparsely covered points of relative equidistance from the 
center fall directly in the center of these subjective regions 
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Fig. 2. Shapes, medial axes, and aggregated touches from Experiments 1 through 3. Solid red lines indicate medial-axis 
shape skeletons (not displayed to participants). Blue squares indicate the most sparsely touched regions on the medial 
axis as revealed by the searchlight procedure described in the text. For Experiment 1, aggregated touches are shown in 
raw form (a), with each dot depicting a touch location, and in a heat map (b). Two heat maps are shown for Experiment 
2 to illustrate the distribution of touches relative to both (c) the medial axis and (d) the global diagonal-symmetry axes, 
indicated by the dashed blue lines (not displayed to participants). A heat map for aggregated touches in Experiment 3 is 
shown in (e). In the heat maps, each dot is 5 times larger than in (a) and is reduced to 15% opacity.
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Fig. 2. Shapes, medial axes, and aggregated touches from Experiments 1 through 3. Solid red lines indicate medial-axis 
shape skeletons (not displayed to participants). Blue squares indicate the most sparsely touched regions on the medial 
axis as revealed by the searchlight procedure described in the text. For Experiment 1, aggregated touches are shown in 
raw form (a), with each dot depicting a touch location, and in a heat map (b). Two heat maps are shown for Experiment 
2 to illustrate the distribution of touches relative to both (c) the medial axis and (d) the global diagonal-symmetry axes, 
indicated by the dashed blue lines (not displayed to participants). A heat map for aggregated touches in Experiment 3 is 
shown in (e). In the heat maps, each dot is 5 times larger than in (a) and is reduced to 15% opacity.
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Risultati esperimenti 1-2 

4 Firestone, Scholl

Experiment 3: Are All Medial-Axis 
Points Created Equal?

All points on the medial axis are “created equal,” insofar 
as they are defined by the same geometric constraint  
(viz. having two or more closest points on the shape’s 
perimeter). A close look at the data from Experiment 2, 

however, reveals two relatively touch-free regions flank-
ing the rectangle’s center along the medial axis (Fig. 2c). 
These regions can be identified quantitatively: A search-
light procedure considering a 50-pixel radius around 
each medial-axis point revealed that the two most 
sparsely covered points of relative equidistance from the 
center fall directly in the center of these subjective regions 
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Fig. 2. Shapes, medial axes, and aggregated touches from Experiments 1 through 3. Solid red lines indicate medial-axis 
shape skeletons (not displayed to participants). Blue squares indicate the most sparsely touched regions on the medial 
axis as revealed by the searchlight procedure described in the text. For Experiment 1, aggregated touches are shown in 
raw form (a), with each dot depicting a touch location, and in a heat map (b). Two heat maps are shown for Experiment 
2 to illustrate the distribution of touches relative to both (c) the medial axis and (d) the global diagonal-symmetry axes, 
indicated by the dashed blue lines (not displayed to participants). A heat map for aggregated touches in Experiment 3 is 
shown in (e). In the heat maps, each dot is 5 times larger than in (a) and is reduced to 15% opacity.
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Fig. 2. Shapes, medial axes, and aggregated touches from Experiments 1 through 3. Solid red lines indicate medial-axis 
shape skeletons (not displayed to participants). Blue squares indicate the most sparsely touched regions on the medial 
axis as revealed by the searchlight procedure described in the text. For Experiment 1, aggregated touches are shown in 
raw form (a), with each dot depicting a touch location, and in a heat map (b). Two heat maps are shown for Experiment 
2 to illustrate the distribution of touches relative to both (c) the medial axis and (d) the global diagonal-symmetry axes, 
indicated by the dashed blue lines (not displayed to participants). A heat map for aggregated touches in Experiment 3 is 
shown in (e). In the heat maps, each dot is 5 times larger than in (a) and is reduced to 15% opacity.
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I puntini 
blu 
corrispondo
no alle zone 
degli assi 
che 
risultano 
molto poco 
toccate. 
Perché? 
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Risultati esperimenti 1-2 

- E’ una caratteristica propria dei meccanismi di estrazione 
degli assi, per cui vicino alle congiunture succede qualcosa 
di speciale? 
 
-  Sono i punti vicini al centro e siccome si tende a toccare 

molto spesso il centro queste zone vengono trascurate 
(in questo caso i meccanismi legati all’estrazione degli 
assi mediali non avrebbero nessun ruolo...) 

Per verificare quale di queste due ipotesi è quella corretta 
viene eseguito un altro esperimento in cui i punti di 
congiuntura tra gli assi e il centro della figura sono lontani 
tra loro ... 



Risultati esperimento 3 
4 Firestone, Scholl

Experiment 3: Are All Medial-Axis 
Points Created Equal?

All points on the medial axis are “created equal,” insofar 
as they are defined by the same geometric constraint  
(viz. having two or more closest points on the shape’s 
perimeter). A close look at the data from Experiment 2, 

however, reveals two relatively touch-free regions flank-
ing the rectangle’s center along the medial axis (Fig. 2c). 
These regions can be identified quantitatively: A search-
light procedure considering a 50-pixel radius around 
each medial-axis point revealed that the two most 
sparsely covered points of relative equidistance from the 
center fall directly in the center of these subjective regions 
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Fig. 2. Shapes, medial axes, and aggregated touches from Experiments 1 through 3. Solid red lines indicate medial-axis 
shape skeletons (not displayed to participants). Blue squares indicate the most sparsely touched regions on the medial 
axis as revealed by the searchlight procedure described in the text. For Experiment 1, aggregated touches are shown in 
raw form (a), with each dot depicting a touch location, and in a heat map (b). Two heat maps are shown for Experiment 
2 to illustrate the distribution of touches relative to both (c) the medial axis and (d) the global diagonal-symmetry axes, 
indicated by the dashed blue lines (not displayed to participants). A heat map for aggregated touches in Experiment 3 is 
shown in (e). In the heat maps, each dot is 5 times larger than in (a) and is reduced to 15% opacity.
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as they are defined by the same geometric constraint  
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Fig. 2. Shapes, medial axes, and aggregated touches from Experiments 1 through 3. Solid red lines indicate medial-axis 
shape skeletons (not displayed to participants). Blue squares indicate the most sparsely touched regions on the medial 
axis as revealed by the searchlight procedure described in the text. For Experiment 1, aggregated touches are shown in 
raw form (a), with each dot depicting a touch location, and in a heat map (b). Two heat maps are shown for Experiment 
2 to illustrate the distribution of touches relative to both (c) the medial axis and (d) the global diagonal-symmetry axes, 
indicated by the dashed blue lines (not displayed to participants). A heat map for aggregated touches in Experiment 3 is 
shown in (e). In the heat maps, each dot is 5 times larger than in (a) and is reduced to 15% opacity.
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Il risultato 
suggerisce che i 
partecipanti, 
toccando molto il 
centro, trascurano le 
parti 
immediatamente 
vicine. L’assenza di 
tocchi presso i 
puntini blu, perciò, 
non dipende dalle 
congiunzioni tra assi 



Risultati esperimento 4-5 
Figure irregolari 

4 Firestone, Scholl

Experiment 3: Are All Medial-Axis 
Points Created Equal?

All points on the medial axis are “created equal,” insofar 
as they are defined by the same geometric constraint  
(viz. having two or more closest points on the shape’s 
perimeter). A close look at the data from Experiment 2, 

however, reveals two relatively touch-free regions flank-
ing the rectangle’s center along the medial axis (Fig. 2c). 
These regions can be identified quantitatively: A search-
light procedure considering a 50-pixel radius around 
each medial-axis point revealed that the two most 
sparsely covered points of relative equidistance from the 
center fall directly in the center of these subjective regions 
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Fig. 2. Shapes, medial axes, and aggregated touches from Experiments 1 through 3. Solid red lines indicate medial-axis 
shape skeletons (not displayed to participants). Blue squares indicate the most sparsely touched regions on the medial 
axis as revealed by the searchlight procedure described in the text. For Experiment 1, aggregated touches are shown in 
raw form (a), with each dot depicting a touch location, and in a heat map (b). Two heat maps are shown for Experiment 
2 to illustrate the distribution of touches relative to both (c) the medial axis and (d) the global diagonal-symmetry axes, 
indicated by the dashed blue lines (not displayed to participants). A heat map for aggregated touches in Experiment 3 is 
shown in (e). In the heat maps, each dot is 5 times larger than in (a) and is reduced to 15% opacity.
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Please Tap the Shape 5

(and are depicted by the blue squares in Fig. 2c). Despite 
the relative centrality of these two points on the medial 
axis, only 2.8% of touches fell within those 50-pixel 
radii—fewer than what would be expected even if 
touches were randomly allocated over the figure (because 
the two circular regions cover 4.8% of the rectangle’s total 
area).

What explains these sparsely covered regions? They 
could be caused by some intrinsic feature of skeletal 
shape representation. For example, they are extremely 
near the two axial junction points, and perhaps the visual 
system treats junctions differently than other areas. 
Alternatively, the sparse regions could be caused by a 
factor extrinsic to shape representation. For example, the 
two points are near the shape’s center (2.15 cm, or 127 
pixels, from it)—a point that may be prioritized for rea-
sons entirely unrelated to the medial axis—and perhaps 
the center effectively “steals” touches for independent 
reasons. (Of course, these possibilities are perfectly con-
founded in the case of the triangle in Experiment 1.)

To distinguish these possibilities, in Experiment 3 we 
presented a guitarlike shape (depicted in Fig. 2e) consist-
ing of a triangle fused with a rectangle. The guitar’s wider 
aspect ratio makes its skeletal junctions farther from the 
shape’s center, and its asymmetric contours make its skel-
etal junctions differentially distant from the center. This 
shape was presented half of the time as depicted in 
Figure 2e, and half of the time reflected about the y-axis 
(with the corresponding depicted touches also reflected).

The aggregated touches, also depicted in Figure 2e, 
again reliably fell on the medial axis. Touches averaged a 
distance of 0.41 cm (23.9 pixels) from the nearest medial-
axis point, whereas simulated touches in the best of 
50,000 random touch distributions averaged a distance of 
0.74 cm (43.5 pixels) from the medial axis. The sparse 

regions on the shape flank the shape’s center rather than 
tracking the skeletal junctions: The searchlight procedure 
described earlier identified a pair of points (enclosing 
only 4% of touches, and depicted in Fig. 2e by the blue 
squares) that were still near the center (and were in fact 
closer to it: 1.65 cm and 1.34 cm), but farther from the 
junctions (4.1 cm and 3.3 cm away).

Thus, the sparsely touched regions appear not to track 
anything specific to skeletal representations themselves. 
Instead, there is an independent bias for the center 
(Melcher & Kowler, 1999; Vishwanath & Kowler, 2003) 
that steals touches from surrounding regions.

Experiments 4 and 5: A Striking 
Influence of Relatively Minor Border 
Perturbations
The shapes tested in Experiments 1 through 3 had per-
fectly smooth contours, but real-world shapes often bear 
imperfections like bumps or dents (see Leyton, 1992). 
Much modeling work focuses on coping with such per-
turbations (e.g., Feldman & Singh, 2006; Siddiqi et al., 
1999): If treated as signal, even a small notch profoundly 
rearranges the shape skeleton, which sprouts new 
branches that may not perspicuously describe the shape 
(see Fig. 3); if notches are dismissed as noise, then the 
skeleton remains undisturbed, but some shape informa-
tion is lost. Of course, the visual system must itself have 
reached a solution to this problem—but this solution has 
never been explored experimentally. In Experiments 4 
and 5, we therefore presented versions of the shapes 
from Experiments 1 and 2, introducing a concave, rectan-
gular notch carved into one edge.

The aggregated touches conformed to these shapes’ 
highly complex medial axes, extra branches and all  
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Fig. 3. Heat maps of aggregated touches for Experiments 4 (a) and 5 (b). Solid red lines indicate medial-axis shape 
skeletons.
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-  L’asse viene estratto da una rappresentazione mentale? 

-  Per rispondere a questo quesito confrontano due figure 
uguali e inducono il completamento amodale in una delle 
due 

-  Attaccano un pezzo di adesivo rosso sullo schermo in 
corrispondenza del lato corto di un trapezio  



Risultati esperimenti 6-7 
Completamento amodale 

4 Firestone, Scholl

Experiment 3: Are All Medial-Axis 
Points Created Equal?

All points on the medial axis are “created equal,” insofar 
as they are defined by the same geometric constraint  
(viz. having two or more closest points on the shape’s 
perimeter). A close look at the data from Experiment 2, 

however, reveals two relatively touch-free regions flank-
ing the rectangle’s center along the medial axis (Fig. 2c). 
These regions can be identified quantitatively: A search-
light procedure considering a 50-pixel radius around 
each medial-axis point revealed that the two most 
sparsely covered points of relative equidistance from the 
center fall directly in the center of these subjective regions 

1 Touch

3 Touches

5 Touches

a b

d

e

c

Fig. 2. Shapes, medial axes, and aggregated touches from Experiments 1 through 3. Solid red lines indicate medial-axis 
shape skeletons (not displayed to participants). Blue squares indicate the most sparsely touched regions on the medial 
axis as revealed by the searchlight procedure described in the text. For Experiment 1, aggregated touches are shown in 
raw form (a), with each dot depicting a touch location, and in a heat map (b). Two heat maps are shown for Experiment 
2 to illustrate the distribution of touches relative to both (c) the medial axis and (d) the global diagonal-symmetry axes, 
indicated by the dashed blue lines (not displayed to participants). A heat map for aggregated touches in Experiment 3 is 
shown in (e). In the heat maps, each dot is 5 times larger than in (a) and is reduced to 15% opacity.
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6 Firestone, Scholl

(Fig. 3). Touches were better captured by the notched 
shapes’ medial axes than by the unnotched shapes’ 
medial axes, for both the triangle, t(199) = 3.98, p < .001, 
and the rectangle, t(199) = 5.35, p < .001. (Though the 
notched shapes’ longer medial axes conferred a statistical 
advantage over the unnotched shapes’ medial axes, nei-
ther notched shape’s medial axis captured the unnotched 
shape’s touches better than the unnotched shape’s own 
medial axis did—triangle: p = .22; rectangle: p = .23). 
Additionally, a randomly sampled point (from 1,000 uni-
formly spaced samples) on a given notched shape’s 
medial axis had a nearer nearest touch among the 
notched shape’s touches than among the unnotched 
shape’s touches—triangle: t(999) = 9.74, p < .001; rect-
angle: t(999) = 9.87, p < .001.1 Evidently, even small bor-
der perturbations can figure in the computation of 
skeletal shape representations—a result that illustrates 

how this method can yield new discoveries about shape 
representation.

Experiments 6 and 7: Seeing Through 
Stickers—Shape Representation Per Se

In the examples presented so far—and in all previous 
discussions of the possibility of shape skeletons in human 
perception—the shapes’ contours were fully visible. 
However, real-world shapes are often partially occluded. 
Using the tap-the-shape task, we were able to investigate 
for the first time the level at which shape skeletons are 
computed in visual processing: Are they constructed only 
from visible contours, or are they constructed from per-
ceived shape based on higher-level factors?

We tested this using a shape that was amodally com-
pleted behind an occluding surface. In Experiment 6, 
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Fig. 4. Results from Experiments 6 and 7. The heat maps show aggregated touches from Experiments  
6 (a) and 7 (b). Solid red lines indicate medial-axis skeletons for the trapezoids. In (b), the dashed blue line 
indicates the portion of the larger triangle’s medial-axis skeleton contained in the trapezoidal area in which 
participants were instructed to touch, and the red triangle depicts the location and size of the sticker placed on 
the surface of the tablet computer’s display. (The glossiness of the sticker made it unambiguously an occluding 
surface.) The diagrams in (c) show the matrices of local touch densities for Experiment 6 (left) and Experiment 
7 (middle) and the results when the matrix for Experiment 6 was subtracted from that for Experiment 7 (right); 
brighter cells indicate more touches.
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Questo risultato 
suggerisce che 
l’estrazione 
dell’asse avvenga 
sulla 
rappresentazione 
mentale della 
figura completata 
amodalmente 
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Fig. 2. Shapes, medial axes, and aggregated touches from Experiments 1 through 3. Solid red lines indicate medial-axis 
shape skeletons (not displayed to participants). Blue squares indicate the most sparsely touched regions on the medial 
axis as revealed by the searchlight procedure described in the text. For Experiment 1, aggregated touches are shown in 
raw form (a), with each dot depicting a touch location, and in a heat map (b). Two heat maps are shown for Experiment 
2 to illustrate the distribution of touches relative to both (c) the medial axis and (d) the global diagonal-symmetry axes, 
indicated by the dashed blue lines (not displayed to participants). A heat map for aggregated touches in Experiment 3 is 
shown in (e). In the heat maps, each dot is 5 times larger than in (a) and is reduced to 15% opacity.
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medial axes, for both the triangle, t(199) = 3.98, p < .001, 
and the rectangle, t(199) = 5.35, p < .001. (Though the 
notched shapes’ longer medial axes conferred a statistical 
advantage over the unnotched shapes’ medial axes, nei-
ther notched shape’s medial axis captured the unnotched 
shape’s touches better than the unnotched shape’s own 
medial axis did—triangle: p = .22; rectangle: p = .23). 
Additionally, a randomly sampled point (from 1,000 uni-
formly spaced samples) on a given notched shape’s 
medial axis had a nearer nearest touch among the 
notched shape’s touches than among the unnotched 
shape’s touches—triangle: t(999) = 9.74, p < .001; rect-
angle: t(999) = 9.87, p < .001.1 Evidently, even small bor-
der perturbations can figure in the computation of 
skeletal shape representations—a result that illustrates 

how this method can yield new discoveries about shape 
representation.

Experiments 6 and 7: Seeing Through 
Stickers—Shape Representation Per Se

In the examples presented so far—and in all previous 
discussions of the possibility of shape skeletons in human 
perception—the shapes’ contours were fully visible. 
However, real-world shapes are often partially occluded. 
Using the tap-the-shape task, we were able to investigate 
for the first time the level at which shape skeletons are 
computed in visual processing: Are they constructed only 
from visible contours, or are they constructed from per-
ceived shape based on higher-level factors?

We tested this using a shape that was amodally com-
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Fig. 4. Results from Experiments 6 and 7. The heat maps show aggregated touches from Experiments  
6 (a) and 7 (b). Solid red lines indicate medial-axis skeletons for the trapezoids. In (b), the dashed blue line 
indicates the portion of the larger triangle’s medial-axis skeleton contained in the trapezoidal area in which 
participants were instructed to touch, and the red triangle depicts the location and size of the sticker placed on 
the surface of the tablet computer’s display. (The glossiness of the sticker made it unambiguously an occluding 
surface.) The diagrams in (c) show the matrices of local touch densities for Experiment 6 (left) and Experiment 
7 (middle) and the results when the matrix for Experiment 6 was subtracted from that for Experiment 7 (right); 
brighter cells indicate more touches.
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..e anche che il 
completamento 
amodale avviene 
PRIMA del 
processo che 
computa l’asse 
mediale... 
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-  Siamo consapevoli dei meccanismi di estrazione dell’asse 
mediale? O della sua esistenza? 

Per rispondere a questa domanda gli autori chiedono ad un 
gruppo di partecipanti di fare le previsioni sui risultai 
dell’esperimento 2. Cioè chiedono ai partecipanti di 
prevedere dove le persone toccano il rettangolo. 
 
Mostrano loro 9 distribuzioni di punti possibili.... 



Risultati esperimento 8: Siamo consapevoli dell’esistenza degli 
assi mediali? 

8 Firestone, Scholl

distribution (33%), followed by the global-symmetry dis-
tribution (17%). This suggests that medial axes are not 
especially intuitive shape descriptions, and perhaps even 
that participants were unaware of their own computation 
of skeletal shape representations (even though such rep-
resentations guided their behavior in Experiments 1 
through 7).

General Discussion

The seven shape-tapping experiments produced unusu-
ally direct evidence that human vision represents shapes 
in a skeletal format. When participants simply touched a 
shape anywhere they pleased, their chosen locations 
formed the shape’s medial-axis skeleton. These findings 
complement a growing literature that has identified skel-
etal shape descriptions as useful codes of shape informa-
tion for capacities like recognition (e.g., Burbeck & Pizer, 
1995; Feldman & Singh, 2006; Kimia, 2003; Liu & Geiger, 
1999; Siddiqi & Pizer, 2008; Siddiqi et al., 1999; Zhu & 
Yuille, 1996), adding particularly direct and easily 

appreciated evidence to the small body of empirical 
work on this question (e.g., Harrison & Feldman, 2009; 
Kovacs et al., 1998; Kovacs & Julesz, 1994; Wang  
& Burbeck, 1998; Wilder et al., 2011). The tap-the- 
shape task, being applicable to any shape, also allowed 
us to consider a variety of new questions, for example, 
concerning the influence of border perturbations (Experi-
ments 4 and 5) and amodally filled-in regions (Experiments 
6 and 7).

“Imaging” shape representations

However, we see a deeper worth for these results in the 
fact that obtaining them was even possible in the first 
place. The majority of mental representations posited in 
cognitive psychology (and especially in vision science) 
operate “under the hood,” inaccessible even to the own-
ers of the minds computing them. Indeed, such represen-
tations are frequently difficult to study for just this reason. 
Skeletal shape representations fall squarely into this cat-
egory, lying far below the level of conscious report (see 

33% 33% 17%

7% 3% 3%

2% 1% 1%

Fig. 5. The nine hypothetical distributions of touches used in Experiment 8. Naive participants selected among these distributions to indicate their 
prediction of the most likely outcome of Experiment 2. The number at the top of each panel (not displayed to participants) indicates the percentage 
of the participants who chose that option.
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Risultati esperimento 8: Siamo consapevoli dell’esistenza degli 
assi mediali? 

 
Dalla distribuzione delle risposte date emerge che le 
persone non sono consapevoli del processo di estrazione 
degli assi mediali. Di fatto, la configurazione che 
rappresenta i tocchi lungo l’asse mediale è scelta da 
pochissime persone (3% - se la scelta fosse avvenuta 
completamente a caso la percentuale dovrebbe essere dell’ 
11%) 
I risultati indicano piuttosto che due configurazioni, quella 
in cui il tocco avviene casualmente, e quella in cui il tocco 
avviene per lo più al centro, sono considerate dai 
partecipanti le configurazioni più probabili. 



 

Meccanismi innati specializzati nel riconoscimento di volti? 
 

Dati empirici 
•  pazienti neurologici con un deficit specifico nella capacità di riconoscere e 

discriminare i volti  
•  capacità dei bambini già dopo pochi giorni di vita di distinguere disegni di volti 
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Meccanismi innati specializzati nel riconoscimento di volti? 

 
Dati empirici 

•  pazienti neurologici con un deficit specifico nella capacità di 
riconoscere e discriminare i volti  

•  capacità dei bambini già dopo pochi giorni di vita di 
distinguere disegni di volti 

•  effetto inversione (è difficile riconoscere un viso, ancorché 
familiare, se capovolto; ciò non accade, per es., con una 
casa) 

§  Si noti però che l’effetto inversione può essere appreso
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Effetto inversione (oggetti) 
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Effetto inversione (oggetti) 
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Effetto inversione 
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Effetto inversione 
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Effetto inversione 
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Effetto inversione 
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Effetto inversione 
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Effetto inversione 
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Effetto inversione 

L’illusione della Tatcher…. 
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Effetto inversione 
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Effetto inversione 
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Effetto inversione 

… o l’illusione del premier! 
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Effetto inversione (variante) 



 

Percepire la funzione di oggetti sconosciuti  
 

I processi considerati finora riguardano il riconoscimento di oggetti 
noti 

 

 

          Gli oggetti del tutto nuovi presuppongono una forma di 

          riconoscimento che non comporti l’accesso a conoscenze 

          già presenti in memoria 
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L’approccio ecologico di Gibson 

 

Secondo Gibson nell’ambiente sono disponibili informazioni che 
specificano quali azioni possono essere svolte su un oggetto 
(affordances), per es. l’informazione che un oggetto può essere 
afferrato con la mano o può essere utilizzato per sedercisi sopra  

 

•  Queste informazioni possono essere raccolte direttamente 
senza bisogno di attingere a rappresentazioni interne 

 

• 72 



• 73 

L’approccio ecologico di Gibson: esempi di affordance 

C o m e s i i m p u g n a 
q u e s t a m a c c h i n a 
fotografica? 

Come si ingrandiscono i 
dettagli del paesaggio? 


