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ABSTRACT

The set of possible stimuli analyzed by the sensory system live in a very high dimensional space.
A central problem in neural coding is to understand what are the features of the stimulus that are
encoded in the neural activity of single or many neurons. Assuming that neurons are optimized
for information transmission, we can use mutual information maximization for extracting what
are the relavant features encoded in certain activity patterns. We apply this algorithm to study
different encoding strategies for location and velocity in a set of integrate-and-fire neurons that
mimic location-selective cells found in Hippocampus and Lateral Septum. We show in these cells
a relevant amount of information about location can be encoded in patterns that are not place-fields.

Keywords: Information Theory, Neural Coding, Features Extraction.

References

[1] Dimitrov, A.G., Miller, J. P., Gedeon, T., Aldworth, Z., Parker, A. E. (2003), Analysis of
neural coding through quantization with an information-based distortion measure, Network:
Comput. Neural Syst., 14, 151-176.

[2] Slonim, N., Tishby, N., (2000), Agglomerative information bottleneck, in: Advances in Neu-
ral Information Processing Systems, VOL 12 (S. A. Solla, T. K. Leen, and K.-R. Mullers),
MIT Press, pp. 617-623.

[3] Bezzi, M., Samengo, I. , Leutbeg, S., Mizumori, S. J. Y., (2002), Measuring information
spatial densities, Neural Computation, 14, 2.



