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Do we have to select between
viewpoint invariant and viewpoint

dependent?
¥ Between-category distinctions may use  structural

description models (e.g., RBC)
Ð Metrical properties are less critical in categorization

¥ Viewpoint dependent representations are critical to
distinctions within categories.

¥ Functional neuroimaging (Grill-Spector &  Kanwisher,
2001) has shown activation and priming of distinct higher
visual areas consistent with both a viewpoint invariant and
viewpoint dependent computations.

Developmental Studies of Object
Perception

Developmental Studies of Object
Perception
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Developmental Studies of Object
Perception

If motion is smooth, then infants appear unsurprised by 
change in object shape

Developmental Studies of Object
Perception

¥ Spelke
ÐCohesion Ð moving objects maintain their shape

and boundaries

ÐContact Ð objects move together only if they
touch.

ÐContinuity Ð objects trace a continuous path
through space

Attention
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Why Attention?

¥ Need to efficiently allocate limited cognitive
resources toward the processing of
ÒimportantÓ information.

Historical Background

¥ Most recent revival in research after WW2
Ðpractical problems faced by communication

systems, radar operators, pilots, etc

ÐPsychologists studying rats werenÕt helping

ÐNew equipment such as tape recorders made
research easier

Cocktail Party Phenomenon

¥ Room full of conversations, we can attend to
just our conversation.

¥ How to select just one stream of information
and not others?
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Cherry (1953)

¥ Dichotic Listening
ÐStereo headphones

ÐDifferent message to each ear

¥ Shadowing
ÐRepeat speech presented in one of two ears

Cherry (1953)

¥ Dichotic Listening
ÐStereo headphones

ÐDifferent message to each ear

¥ Shadowing
ÐRepeat speech presented in one of two ears

¥ How much of the unattended channel to
subjects process?

How much info in unattended
channel is processed?

¥ If subjects notice physical changes (e.g.,
frequency, loudness, etc), then at least this is
processed before selection.

¥ If subjects notice changes based on semantics
(e.g., language change), then this must be
processed before selection.
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What is noticed about unattended
channel?

¥ Did notice
ÐChange of gender

ÐChange to tone

ÐChange in pitch or loudness

¥ Did not notice
ÐChange of language from English to German

What is noticed about unattended
channel?

¥ Moray (1959)
ÐSubjects shadowed one channel

ÐUnattended channel were word lists repeated up
to 35 times over the experimental session.

ÐRecognition test on words in unattended channel
showed no memory for unattended words.

What influences difficulty of
selection?

¥ Triesman (1964)
ÐShadowing of womanÕs voice with manÕs voice

in unattended channel = 74%

ÐShadowing of womanÕs voice with same
womanÕs voice in unattended channel = 31%
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What influences difficulty of
selection?

¥ Spatial overlap between attended and unattended (e.g., same
ear)

¥ Similarity of voices for attended and unattended.
Ð Even small differences in intensity, frequency, interaural arrival time

help

¥ Perfect synchrony of words in two channels is extremely
difficult (Triesman & Riley, 1969)
Ð Initial onsets are critical for selection and more likely to be missed if

perfect synchrony

Where does selection occur?

¥ Before locus of selection
Ðunlimited capacity

Ðall incoming information is processed

¥ After locus of selection
Ðcapacity is limited

Ðonly selected information is processed

¥ Locus of selection = bottleneck of
information processing

Filtering Model - Broadbent
(1958)

Detection Recognition
(Semantics)

Input Channel Filter

Only physical characteristics of channels are extracted and selection is
based solely on those physical characteristics.

Perceptual analysis is largely unlimited in capacity, access to semantics
is sharply limited.
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Processing of unattended channel

¥ 2 British undergrads, Gray & Wedderburn
ÐDichotic listening, shadowing one channel

Ðnonsense syllables, that could form word if two
channels were combined (e.g., sev-en)

ÐSubjects frequently reported whole word ÒsevenÓ

ÐSubjects could also shadow sentences where
successive words switched channels(unpredictably).

ÐMust be some processing of unattended channel

Processing of unattended channel

¥ Moray (1959)
ÐDichotic listening, shadowing task.

¥ In unattended channel presented:
ÐÒYou may stop nowÓ - detected 6% of time

ÐÒ[subjectÕs name], you may stop nowÓ - detected
33% of the time.

ÐIf subjects are told to be on the look out for such
a message, detected 80% of time.

Processing of unattended channel

¥ Triesman (1960)

ÒÉI  SAW THE GI RL  song was wi shi ngÉÓ

ÒÉ me t hat  bi r d   JUMPI NG I N THE STREETÓ

30% of the time, subjects switched channel.
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Attenuation Model         Triesman
(1960)

Detection Recognition
(Semantics)

Input

Filter
An imperfect filter

Some stuff still gets in, but its weaker.

Some things in memory (e.g., our name) are already activated a
little, even a weak signal can cause us to notice it.

What do we really know about
capacity limitations?

¥ Open a door with your right hand

¥ With that same hand, at the same time,
research has shown that you canÕt also
scratch your nose.

¥ Put the filter where right before the point
where we know you have to select.

Late Selection
Deutsch & Deutsch (1963)

Detection Recognition
(Semantics)

Input

Filter for
actions

Everything gets analyzed at a semantic level
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Processing of unattended channel

¥ Corteen & Wood (1972)
Ð Phase 1 Ð Associated some city names with mild electric shock

Ð Phase 2 Ð Subjects shadow one channel, heard word lists in another.

If Ss process shock associated city names, then there should be a
Ògalvonic skin responseÓ (GSR)

GSR detected for 38% of conditioned city names, 23 % of other cities,
10% of unrelated words.

Processing of unattended channel

¥ Von Wright, Anderson, & Stenman (1972)

ÐGSR to unattended conditioned words about half
that for attended conditioned words.

ÐLooks more like attenuation.

Processing of unattended channel

¥ Dawson & Schell (1975)
ÐReplicated Corteen & Wood
ÐEliminated all trials where subjects made

shadowing errors, hesitated during shadowing, or
reported shifts to unattended channel.

ÐVery, very small but significant effect.
ÐÒlate selectionÓ effects may be due to periodic

lapses of selectivity.
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Processing load and the locus of
selection

¥ High demands for attended stimuli Ð
evidence looks like early selection

¥ Low demands for attended stimuli Ð evidence
looks like late selection

¥ There is no single locus of selection, depends
on processing demands.

Relative Bottlenecks?

¥ Shiffrin & Gardner (1972)

400 ms 50 ms

time

Simultaneous Display

Relative Bottlenecks?
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time

Successive Display
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Simultaneous versus Successive
Displays

¥ Successive display requires identification of
2 items at a time

¥ Simultanous display requires identification of
all 4 items
ÐIf Successive > Simultaneous then processing is

capacity limited

ÐIf Successive = Simultaneous then processing
capacity is at least 4 elements

Simultaneous versus Successive
Displays

¥ Results
Ð Find ÒFÓ Ð successive = simultaneous
Ð Find highest digit Ð successive = simultaneous
Ð Detect word among three other words Ð successive >

simultaneous

Perceptual and some semantic properties (e.g., highest
digit) appear to be unlimited.

Words and semantic properties highly limited.
Again Ð Access to semantic properties appears to be one

bottleneck.


