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Categorization I 

Context matters. 

•  Why are we reading about perception in 
a class about memory? 

•  Surprise: A lot of perception isn’t really 
perception—it’s memory. 
– Top-down effects 
– = context 
– Where does context come from? 

Perception and Memory 

•  How much of perception is guided by 
higher-level (top-down) influences? 
– Learned knowledge 

•  Alternative: maybe it’s “built in” 

Clicker questions 

•  QUIZ QUESTIONS: 
–  Scored for correctness (review or current week) 
–  No discussion 
–  Counts toward participation 

•  DISCUSSION QUESTIONS: 
–  Scored for participation 
–  Spirited discussion 

•  To get full participation grade, must be present and 
responding to all questions for at least 10 lectures 
(70% of lectures from week 3 on) 

Theories of object ID 

•  Feature detection 
•  Structural descriptions 
•  Template matching 
•  Neural networks 

Feature detection 

•  Objects are composed of separable 
parts (features) 

•  Similarity: % of shared features 
•  feature:object :: letter:word 
•  Parsimonious: a small # of features can 

be recombined into much larger number 
of objects 
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Feature detection 

•  Physiological evidence 
– Lettvin et al. (1959): frog visual system 

–  Edges 
– Moving edges 
–  “Bug” detector (convex edge) 
– Dimming detector 

– Hubel & Wiesel--cats and edge detectors 
– People seem able to learn new features 

(e.g. Goldstone and colleagues) 

innate 

Feature detection 

•  Perceptual evidence 
– Visual search asymmetries (Treisman & 

Gormican, 1988) 

| 
| 

| 

| | 
| 

| 

| 

| 

| 
| 

| 
/ 

/ / / / 
/ / 

/ 
/ 

/ / 
/ | 

/ 

O P S T 

Feature detection 

•  Problems 
– Anagram problem 

•  How do the features go together? + T L 

– Segmentation problem (segregation) 
•  To find features of object, must already have 

isolated object out 

A E I R N O P S T 

Some 
anagrams: 

STOP? 
POST? 
POTS? 
OPTS? 
PTSO? 

… 

Structural description 

•  Features plus conjunctions 
•  One example: Biederman (1988), 

recognition by components theory 

Some geons 

Structural description 

•  Biederman: recognition-by-components 
•  The components: 36 “geons” 

– Simple 3D objects 
– Structural descriptions are built up by 

describing how the geons relate spatially 
–  “Nonaccidental properties” 

•  Not likely to occur by chance, so good predictor 
of object identity 

– Geons must be extracted from lower level 
visual properties 

Structural description 

•  Geons: Are objects decomposed into 
components? 
– Biederman (1988) 

•  As fast to recognize outline as color pics* 
– Reed (1974) 

•  People are faster to identify objects that would 
be part of the structural description 

! X 
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Structural description 

•  Geons: Are object relationships 
important? 
– Biederman (1987) 

•  Remove vertices, hard to ID 
•  Remove other areas, not as hard 

Structural description 

•  Geons: con 
– Not so great for complex objects 

•  More geons? Eventually loses usefulness 
– What about things other than shape? 

•  Oliva & Schyns (2000): color helps when color 
is diagnostic 

Template matching 

•  Template=copy of image 
•  Find closest-matching template 
•  Great way for computers to do it 

Template matching 

•  Uh-oh…what about variability?? 

•  Solution 1 (Ullman): align image, then match 
•  Solution 2: Multiple templates from multiple 

perspectives 

T t T T T T t!

Template matching 

•  Pros 
– No need to extract properties-- 
– Use the image itself 
– Just shrink/stretch 

•  Cons 
–  Inflexible 
– Template explosion!! 

Face recognition 

•  Complex visual objects 
•  Special built-in brain area for faces? 
•  Or, 
•  Two visual subsystems: 

– Configural/holistic vs. 
– Decompositional/analytic 
– Farah & colleagues 
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Face recognition 

•  Evidence for holistic processing 
– Tanaka & Sengco (1997) 

•  Learn Bill’s face and John’s face 
•  Then, ID Bill (or John’s) nose 

Worst       Best 

Isolated noses New configuration Old configuration 

Bill 

Face recognition 

•  Evidence for holistic processing: the 
“Thatcher effect” 
– Upright faces 

•  Easy to notice changes 

–  Inverted faces 
•  Harder to notice changes 

Face recognition 

•  Thatcherisation: 

Face recognition 

Which one looks weird? 

(from Schwaninger et al., 2003) 

MT effect Face recognition 

•  Evidence for holistic processing 
– Prosopagnosia following brain damage 
– Other objects not affected 
– Farah & colleagues: maybe  

•  Faces recognized by configuration, 
•  But other objects by parts 
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Kanwisher et al.: 
There is a face module 

Kanwisher, McDermott, & Chun (1997): 
 The “Fusiform Face Area” (FFA) 

Kanwisher et al.: 
There is a face module 

•  Kanwisher, McDermott, & Chun (1997) 
•  “Fusiform Face Area” (FFA) 
•  Selective for faces 

R                           L 

Kanwisher et al.: 
There is a face module 

•  Kanwisher, McDermott, & Chun (1997) 
R              L 

A face ‘module’? 

•  How did FFA get there? 
– Specialized, evolved module for 

recognizing faces. 
– Area that processes fine-grained 

configural information, not just faces. 
•  Faces are really familiar, so we’re good--

expert--at recognizing them. 
•  What about people who are experts at 

recognizing other things? 

Gauthier and Tarr: 
FFA is not a face module 

•  Gauthier and Tarr: “Flexible Fusiform 
Area” 
– Greebles (Gauthier et al., 1999) 
– Bird & car experts (Gauthier, Skudlarski, 

Gore, & Anderson, 2000) 

Gauthier and Tarr: 
FFA is not a face module 

•  Greebles (Gauthier et al., 
1999) 

•  With training, recognize 
configurally 

•  Showed activation in FFA--
only in “Greeble experts” 
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Gauthier and Tarr: 
FFA is not a face module 

•  Bird & car experts (Gauthier et al., 
2000) 
–  In domain of expertise, showed FFA 

activation 
–  Importantly, correlation between behavioral 

expertise and degree of activation! 

So is there a face module? 

•  Fusiform face area 
– Face specific? Probably not. 
– Expertise in configural processing 

Word superiority effect 

•  Illustration of top-down effects on 
perception 

•  Top-down perception=using context 
– And where does “context” live? Memory! 

Top-down vs. bottom-up 

HOLY SH**! ! 

Word superiority effect 

•  Is there a K? 

•  (Hmm…is this how configural 
information works?) 

K FORK FOBK 

Faster!! 

FLER 

(slower) (slower) (not there) 

letter             word               pseudoword             nonword           [target absent] 

GORK 

Faster!! 
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Interactive Activation Model  

•  McClelland & Rumelhart, 1981 
•  Accounts for 

– Word superiority effect 
– Contextual “fill-in” 

Interactive Activation Model 
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 avoids anagram problem 
 (though makes it a little hard to illustrate!) 

Top-dow
n 

B
ot

to
m

-u
p 

Here, POSITION 1 in word 

K R 

4th position 

D!

\!|  !

Interactive Activation Model 
Word activation charts 

Position 3 
in word 

HIRE !
T ILT!
WORD !
WORK!
CARE !

WORK!
HIRE! WORK !

TILT! WORD ! CARE!

T! L! R! O! H!

_!

_!

\! |  ! --!

3rd position 

… 

1=W 
2=O 

d 

r 

k 

Processing cycles 

Le
tte

r a
ct

iv
at

io
n 

Interactive Activation Model 

•  Success of model 
– Word superiority effect (WORK vs K) 
– Context effects (WOR?) 
– Quantitative predictions of word 

competition 
•  A falsifiable model--nice! 

Phonemic restoration 

•  Spoken-word effect much like word 
superiority effect 

•  You “hear” a speech sound that has 
been completely replaced with a noise 

•  What sound is replaced by a cough? 

Full sentence 

The cough 

“…legi*latures…” 

Coordinate systems 

•  Object-centered vs. viewer-centered 
representations 
– Object-c: structural description 
– Viewer-c: templates 

– Object-centered = “viewpoint-independent” 
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Coordinate systems 

•  What makes more sense? 

•  How would you learn object-centered? 

Coordinate systems 

•  Evidence for object-centered 
– Possible to recognize things in orientations 

we’ve never seen 
– Reed (1974) 

•  People show strong prefs in segmenting line 
drawings 

Coordinate systems 

•  Evidence for viewer-centered 
– Tarr & Pinker (1989) 

•  Learn small set of objects @ specific 
orientations 

Coordinate systems 

•  Evidence for viewer-centered 
– Tarr & Pinker (1989) 

•  Learn small set of objects @ specific 
orientations 

•  Then test original and new orientations 
•  How fast to recognize each one as A? 

0˚ 120˚ 

[and so on] 

120˚ 

[and so on] 

0˚ 

Fast 

Slow 

Stimulus rotation 

Hard-core 
object-centered 

prediction 

Coordinate systems 

•  Evidence for both 
– Burgund & Marsolek (2000; M., 1999) 

•  Teach View 1 
•  Test on View 2 

–  Left hemisphere: View 1 = View 2   [object-centered] 
– Right hemisphere: View 1 > View 2 [viewer-centered] 


