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Abstract:  Neurons in the primary visual cortex adapt their responses to the statistical properties of visual 
patterns, including their contrast and probability of appearance within an environment. These adaptations 
are to maximize efficient coding. In other words, the brain tends to minimize energy consumption while 
keeping information processing high enough. In this talk, I will give a brief background on the topic, then 
present some of our recent results. We show that across adaptation states, the distribution of responses in 
a neural population is well-described by a zero-inflated, log-normal distribution: a mass at zero, and a log-
normal distribution for the non-zero component. We find that adaptations, regardless of their function, 
involve variations of only a single free parameter. We demonstrate how this unique property arises in a 
linear-nonlinear spiking model with Gaussian inputs, where the only change due to adaptation is a shift in 
the mean membrane potential. The results suggest that the adaptation processes to contrast and patterns 
of visual scenes, which are thought to be distinct processes, have the same underlying mechanism: a 
universal control knob that is tuned by the brain to adapt to different environmental conditions. 
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