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Flickering lights produce visual hallucinations in the th = 0.2 th = 0.4 \ th =0.6 | th =028
form of simple geometric patterns in the visual cortex. In a -
subjective study on perceived hallucinations from flickering
light, spirals, targets and honeycombs were reported.” A
study using firing rate models showed that cortical lateral
iInhibition produces instabilities at specific frequencies
which allows for pattern formation. Flickering with higher
frequencies that allow for period doubling produce stripes.
Period doubling occurs because the network cannot keep
up with higher frequency flickering so a period is twice the
flickering period. Lower frequencies produce hexagons.?2

In this study, the effects of the flicker’s duty cycle, the
proportion of the flicker’s period which is in an active state,
on the pattern formation are investigated.

Model

The primary visual cortex iIs modeled with a spatially
distributed excitatory inhibitory layered Wilson-Cowan firing
rate model. 7, ; is the time constant of the layer, U, ;(x) is
the population activity, F(u)=1/(1+exp(—u)) is a
nonlinearity representing firing rate, a,, Is x->y layer
connection strength, 6,;is the threshold, and g.; Is the

Discussion

Duty cycle plays a significant role in pattern formation
for non period doubling frequencies (T=110,127).
Stability Analysis However, duty cycle does not have a significant effect in
pattern formation for period doubling frequencies (T=60).
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S(t) = H(sin( . ) th)

Future work would involve investigating the normal
forms of the symmetry breaking bifurcation to understand
the resonance in the stripes and dots pattern seen with
T=127 and th=0.4 and the pattern forming bifurcation
between th=0.4 and 0.6.

The visual field is projected onto the cortex with radial
distance from visual field center, ¢, and azimuthal angle
around the visual field, a.3
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