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Coherent motion 50% coherent motion

Newsome & Pare, 1988




1ew block is beginning. Press <Space> to beg

5% coherent motion in the exposure stage

Perceptual learning as a result of
exposure to a task-irrelevant
subthreshold feature

With exposure
10%/2nd test

- o—10%/1st test
5%/2nd test
- @®— 5%/1st test
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Chance level

Exposed direction

90 180
Relative mOtion directiOn (deg) Watanabe, Nanez & Sasaki, Nature 2001




Questions

e A number of studies have shown weak or
subthreshold stimuli greatly influence some
types of brain processing.

e How does a top-down attention system play a
role?

Experiment 1 (Topic 1)

Effects of coherent motion percentage on RSVP
performance were examined.

Note that the experiment was
not for learning.

Task: RSVP

Coherent motion percentage
was varied in five steps

— 0%, 5%, 10%, 20%, 50% w block is beginning. Press <Space> to be
After the RSVP experiment, a
subject’s coherent motion

direction threshold was
measured.




Two hypotheses about the effects of task-
irrelevant motion strength on RSVP

* Hypothesis 1

— With increasing coherence, the
performance on an RSVP task
should become worse.

e Hypothesis 2

— A coherence percentage difference
should not influence the
performance on an RSVP task, due
to attentional filtering.
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Tsushima, Sasaki & Watanabe, Science 2006



Results of Experiment
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Performance

Chance-level
threshold

RSVP task performance (d’)
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% coherence

Tsushima, Sasaki & Watanabe, Science 2006

Performance dip on a

lexical decision task

with the 5% coherent Performance
motion

(Meteyard et al, 2009,

Current Biology)
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Tsushima, Sasaki & Watanabe, Science 2006



Regions of interest

e MT+
— Functionally defined

* DLPFC

— The anterior part of the middle
frontal gyrus
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fMRI response
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fMRI response

% Coherence

The model could explain a number of phenomena in which subthreshold stimuli greatly
influence various types of brain processing.

Conclusion

 When task-irrelevant signals are strong, they
are subject to attentional suppression.

e When task-irrelevant signals are
subthreshold, the top-down attention
system fails to detect and, therefore, to

suppress the signals.
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Thanks a lot!




