
Unlock

2660d6c9-4f37-4c90-94b7-72c0701539e3
2500
300

Abstract submission Bernstein Conference 2019

Status: Submitted

Abstract is submitted
Changes are deactivated. Submitted abstracts can be modi�ed until the deadline.
To modify a submitted abstract, use the Unlock button.

Please note that abstract submission does not replace conference registration!
All abstract submitters also have to register for the conference.
To register please go to:  https://www.bernstein-network.de/de/bernstein-conference
/2019/abstracts (https://www.bernstein-network.de/de/bernstein-conference/2019/abstracts)

Unexpectedly strong attentional modulation of
V1/V2 activity implements a robust, contrast-
invariant control mechanism for selective
information processing

Maik Schünemann
Lukas-Paul Rausch
Eric Drebitz
Daniel Harnack
Udo Ernst
Andreas Kreiter

Institute for Theoretical Physics, University of Bremen, Hochschulring 18, Bremen, Germany1. 
Brain Research Institute, University of Bremen, Leobener Str. 16, Bremen, Germany2. 
Robotics Innovation Center, German Research Center for Arti�cial Intelligence, Robert-Hooke-Straße 1,
Bremen, Germany

3. 

In the visual system, selective attention serves to focus on behaviorally relevant stimuli, while ignoring
irrelevant stimulus information. When two stimuli, one of which is attended, are located within the receptive
�eld (RF) of a neuron in area V4, attention modulates signal input originating from presynaptic populations in
V1/V2 such that the V4 neuron acts as if only the attended stimulus was present. A recent computational
model [1] explains this e�ect by assuming that attention �rst raises the �ring rate of the presynaptic
population representing the attended stimulus (target) slightly above the rates of populations representing
stimuli to be ignored (distracter(s)). This rate bias can then be ampli�ed by recurrent processes such as
gamma-band synchronization [2], for selectively routing target information [3]. However, since modulation of
�ring rates in V1/V2 by attention is known to be rather small, this idea is challenged if the target stimulus
evokes much less activity then a nearby distracter. In case of a low contrast target stimulus attention would
have to overcome large rate di�erences to a nearby high contrast distracter. To investigate this particular
situation we recorded multi-unit activity in areas V1/V2 of two macaque monkeys performing a demanding
shape tracking task. Surprisingly, we found that attention is indeed able to compensate for the stimulus-
induced activity di�erence by strongly increasing mean �ring rates for the V1/V2 population encoding a low-
contrast target by on average 61.5%, while moderately decreasing the rates of neurons representing the high-
contrast distracter by on average 30.5%. We also observed distinct time courses for target facilitation and
distracter suppression, suggesting di�erent underlying mechanisms. For identifying the working range of
attentional modulation we varied target contrast during recordings (see �gure). When attention was directed
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to the opposite hemi�eld, rates for the low contrast stimulus depended only on its contrast (left panel).
However, rates were strongly increased when the low contrast stimulus was attended (right panel). For a large
contrast range from 16 to 72%, the target stimulus had a signi�cant rate advantage and maximum
performance levels were achieved. For error trials, no signi�cant rate advantage was found. Taken together,
our results signi�cantly advance the understanding of control mechanisms orchestrating selective visual
information processing.
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Figures

Figure 1: Normalized rates (blue and light blue) and attentional modulation of V2 neurons whose RFs are
indicated by dashed circles of same color as corresponding lines. Contrast of the bottom-right shape was
always at 72%, while it varied between 4% and 72% for the bottom-left, “low-contrast” shape.
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