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Understanding Neuronal Computation
and Communication by Analyzing Many parametric observations in Nature can be
Metabolic Costs made sensible when interpreted from the
perspective of energy efficiency. Some of us
have incorporated this energy-efficient
perspective into an information-theoretic
William B Levy, Ph.D. perspective of brain function. Specifically,
Professor of N.eurogurgery &, O_f Psychology neuronal coding and neuronal computation,
University of Virginia
Charlottesville, VA interpreted from the perspective of energy
efficiency, makes sense of the low firing rates
and of the high synaptic failure rates observed in
forebrain cortical systems.
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KITP - Understanding the Brain — August 2004

CNS03-Neural Constraints Workshop
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A.J EGR (pm",\& on - General constraints on

fuestddice Constasivie computation and communication

(1) Time
(2) Space occupied

(3) Energy

(4) Information required
(5) Mass

(6) Buildability

1 UVA Seminar on Applied Math (SAM ) - 10/1603
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Infomax Is there a microscopic constraint

(Barlow, 1959; Linsker, 1989) that has shaped biological

X Y computation?
— —

H(X) = H(Y)

Mutual Inf. “Y 55 p(x.1)10e o Hypothesis: microscopically,
17 P(X)P(Y

Neural Communication and
Stat. Dep. (Y) << (X)
Computation are
Economy of Impulses

Energy-Efficient
Sparse Coding
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