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Much of the information in the responses of single neurons in the primate temporal
visual cortex about which visual stimulus has been seen is contained in the firing rate of the
neurons, and is available in periods of the firing as short as 50 or even 20 ms (see Rolls and
Treves, 1998). The information theoretic approach has been extended for application to the
activity of the responses of many neurons to a set of stimuli, and it has been shown that the
information (for example about which object has been shown) rises approximately linearly
with the number of neurons in the population. This means that the encoding is distributed,
that the information provided by different neurons is almost independent (with a large
stimulus set), and that the number of stimuli that can be encoded increases exponentially with
the number of neurons in the population (see Rolls, Treves and Tovee, 1997; Abbott, Rolls
and Tovee, 1996). This property is seen even with neurally plausible, dot product, decoding.
The implication is that the code can be read off from this part of the visual system (and from
the hippocampus where the information is about spatial view, see Rolls, Robertson and
Georges-Francois, 1997; Rolls et al, 1998; and from the orbitofrontal cortex where the
information is about odour) just by measuring the firing rates of small populations of neurons.
Little additional information is added by knowing the relative time of firing of the different
neurons in population of inferior temporal cortex neurons, that is, synchronization of firing is
not an important factor in conveying information in these primate inferior temporal cortex
neurons (Panzeri et al, 1999). These experiments provide evidence that there is an object-
based representation of objects, as well as faces, in the primate temporal cortical visual areas
(Booth and Rolls, 1998). This may be a representation of 3D objects based on learning about
the 2D views of each object (Rolls, 2000; Rolls and Deco, 2002).
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