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Attentional blink
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Measuring intrusions (some data)

Design

Difficult to report two 
targets from a RSVP 
stream when they 
are 2-6 items
(200-600 msec) 
apart (lag 1 spared).

What do we know about it?
 + Deficit in selection, not sensory processing.
    - Report of second item alone is unimpaired.
    - Semantics of second item affect EEG, priming.
 + Deficit in selection, not memory encoding.
    - Whole report (of all items after T1) unimpaired.
 + Deficit is temporal, not serial.
    - At 50 msec/stimulus, lag 2 spared.
 + Deficit can be relieved via pre-cueing.
    - When T2 is pre-cued via T2-1, performance 
   improves.
 - Spreading the sparing: Cue multiple items,
   sparing is spread from Lag1 to Lag 2, etc.

Perhaps selection of T1 requires the suppression of distractors which leads to 
a delay in the onset  of future attentional episodes, thus causing a ‘blink’?
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Basic Model

Lag 1 sparing

‘Spreading 
the sparing’

Pre-cueing

Prediction
Delayed attention onset should result in intrusions of items following T2. 
(Some evidence from Chun, 1997)

Separate cues from targets to:
a) Maximize intrusions
b) Vary cue-target SOA within RSVP

Expt. 1 (100 msec/item)

Expt. 2 (66 msec/item)

Normal p(T2|T1) observed.
Distribution of intrusions :
T1 - shifted to earlier.
T2 (during AB) - shifted to
 later
T2 (after AB) - shifted to
 earlier

Normal p(T2|T1) observed.
(Lag 2 sparing).
Distribution of intrusions :
T1 - shifted even earlier.
T2 (during AB) - shifted to
 much later.

Fuzzy Model.

Model details
Architecture.

Selecting what?

Input

Feed-forward
representation

Attentional 
selection

Final 
representation
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What selects?

Selecting how?
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Attentional impulses in the derivative of 
the attention function

Inverse gaussian distribution of
target representations.

Parameters:

Parameters:
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Integrate derivative and add decay to baseline

Parameters:

Add attention gain function to log(probability)
of target 
representations.

Calculate relative strength of representation of any given 
target in RSVP stream

β: Skew of representation in time 
μ: Offset of representation from time of target onset 

χ: Attention onset impulse magnitude 
δ: Attention offset impulse magnitude 
φ: Minimum time from onset to offset 
η: Scaling factor for additional φ time  

when onset below baseline 
γ: Attentional derivative relaxation constant. 

τ: Attention  
relaxation  
constant 

Parameters 
fixed to:

- Selection during the attentional blink appears to be both delayed and spread 
 in time, as evidenced by increased rates of post-target intrusions during the blink .
-  Intrusions are a function of time, rather than serial position, suggesting that seleciton
 is achieved in a temporally continuous fashion.
- These effects, as well as other features of the attentional blink, are well captured by 
 a model of a attentional selection wherein the gain of the selection mechanism is 
 suppressed and recovers slowly in time.

Future work:
 Check this model on more datasets
 Attempt to formalize classic theories of the attentional
  blink so as to quantitatively compare them.
 Determine a good measure of fit (Adjusted R^2 is too
  lenient).

Expt. 1 (100 msec/item)

Expt. 2 (67 msec/item)

Precueing experiments

Chun, 1997 (120 msec/item)


