The Normalization Model of Attention
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Contrast gain & response gain
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Orientation selectivity model

No stimulus in
receptive field:
no response

Preferred stimulus:
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Non-preferred stimulus:
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Response saturation and phase advance
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Masking
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Normalization model

Linear weighting function Division Rectification
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Normalization in V4
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Surround suppression & normalization
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Surround suppression & normalization
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Small stimulus, large attention field
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Large stimulus, small attention field
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Spatial attention scales tuning curve

McAdams & Maunsell,
J Neurosci, 1999 Model

Normalized Response
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One stimulus within
receptive field and the
other contralateral.

Separable function of contrast and
R(c,0) = xR(c)R(0) orientation; change in response gain or
contrast gain affects only R(c).




Featural attention can sharpen tuning
curves

Treue & Martinez-Trujillo,
Nature, 1999
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Two stimuli moved same direction on each R(O)=0A(B)E(O)
trial, one within receptive field, and other / \

in opposite hemifield. Attend fixation or Attention Excitatory
attend same motion in opposite hemifield. field drive




Attention can increase or decrease
gain (selection)

Martinez-Trujillo & Treue,
Curr Biol, 2004
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R.(6) = ®E(0)/ (k+O)

Two stimuli within receptive field.
One moved in hon-preferred R (0)=aE®)/(vk+0)

direction. Other direction varied. Rv (0) = A A(O)E(O) / (’}/k +0)




Bayesian inference
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Bayesian inference
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Hierarchical Bayesian Inference
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