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* Cognitive process

+ Concentrate on one aspect
of the environment

+ lgnore other things
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&y (Vigilance)

45 R ( Sustained Attention )

RS ERE ( Selective Attention )

S>BetEEE ( Divided Attention )

A5 ( Attention Switch )
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> St EE ( Divided Attention )
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Multitasking requires divided attention.
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FEEEHR ( Attention Switch )
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Cerebellum
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> 5@z ( Enhance response )

> EINREEF D HEETD
( Increase sensitivity and discriminability )

> HIHIEERIEHIEN

( Suppress other stimuli )

> BIHH EREIZE

( Temporal synchrony )
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T{Fi121Z ( Working Memory )

SN E_EASEUE ( Bottom-Up Filter )

3 _FM E9ET ( Top-down Bias )

= MEIE ( Competitive Selection)
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Knudsen, 2007 Annu Rev. Neurosci. 30:57-68
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Working memory is a function that is usually
distributed widely in the brain, with the PFC acting
as an executive controller

Knudsen, 2007 Annu Rev. Neurosci. 30:57-68



2. BT EANdiE ( Bottom-up Filter )
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2. BT LATE ( Bottom-up Filter )
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2. BT EANdiE ( Bottom-up Filter )
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3. B TAYFET ( Top-Down Bias )




3. B FRYETS ( Top-Down Bias )
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3. B FRYETS ( Top-Down Bias )




3. BLEMmTAYET ( Top-Down Bias )

Nonspatial aspects of:

¢ sensation

Working

memory . e
¢ internal state
Top-down sensitivity
Posterior Nonretinocentric ContrOI .
parietal cortex P space
(frames of reference) representations
! t N A Blue arrows: Bias signals that
A e . requlate neural
Y T ] responsiveness.
F | halami Pulvi . .
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3. B TAYFET ( Top-Down Bias )

Top-down processing $ Visual processing
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Key:
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- Structure microstimulated
X Structure lesioned

Baluch & |tti, 2011 7RenDS in Neurosciences
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4. TZHEEE (Competitive Selection )




RAEEFEANZE(L)

Thalamus shutdown
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Primary somatosensory cortex (1.2.3)
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Thalamo-Cortical-Basal Ganglia networks

brainstem and spinal cord premotor centers

Reep and Corwin, 2009
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P P C ?K cortex

Voluntary attention

sensory
cortex

SIOECIfIC thalamic
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T T Nonvoluntary attention
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A Large-Scale Model of the Functioning Brain
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Working Memory
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Calculation

Eliasmith, et al Science 2012
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Attention Mechanisms for Memory
Access

* Neural Turing Machines (Graves et al 2014)

* and Memory Networks (Weston et al 2014)

* Use a form of attention mechanism to
control the read and write access into a
memory

* The attention mechanism outputs a softmax
over memory locations

* For efficiency, the softmax should be sparse
(mostly 0’s), e.g. maybe using a hash-table
formulation.
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Conclusions

* Theory for deep learning has progressed substantially on several
fronts: why it generalizes better, why local minima are not the
issue people thought, and the probabilistic interpretation of
deep unsupervised learning.

* Attention mechanisms allow the learner to make a selection,
soft or hard

* They have been extremely successful for machine translation
and caption generation

* They could be interesting for speech recognition and video,
especially if we used them to capture multiple time scales

* They could be used to help deal with long-term dependencies,
allowing some states to last for arbitrarily long
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The End

Thanks For Your Attention .
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