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Parallel Numerical Simulation for the Linear Model
of Visual Neurons with MPI
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Numerical simulation for the linear model of visual neurons is the most impor-
tant approach to understand our visual system from computational viewpoints.
We attempt to parallelize the time-consuming simulation on a cluster computer
system. We achieved 43% reduction in simulation time by MPI implementation
of spatio-temporal convolution formulated in the linear model. Moreover, by
analyzing the simulation results, unknown factors on visual illusion are unveiled.
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for (t = result_base_.dimO; t < result_bound_t; t++){
Scatter (target [dim0+1]);
for (x = result_base_diml; x < result_bound_x; x++){
kernel = map[diml];
for (tau = 0; tau < kernel_bound_-tau; tau++){
for(xi = 0; xi < kernel_bound_xi; xi++){
sum += kernel [tau][xi] * target[t — tau][x — xi];
}

result [dim0][diml] = sum;

Gather (result [dimO0]) ;

}
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