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Theoretical Neuroscience.

An effective theoretical neuroscience must deliver an accurate,
comprehensible and intuitively satisfying understanding of higher
cognition in terms of anatomy, neuron physiology and neurochemistry.
Massive simulations of assemblies of relatively realistic neurons do not
necessarily contribute to understanding, because such simulations can
be just one more complex system that is not understood in any
satisfying way. Collection of extensive data on the connectivity of the
brain may also contribute little to understanding in the absence of an
effective theoretical framework. Beginning in the 1980s, some
extremely complex electronic systems have been created. Each such
system required thousands of man years of design effort and utilises
many billions of transistors. These systems are understood by human
beings. Although there are minimal direct resemblances between such
electronic systems and the brain, the techniques for achieving
electronic system understanding can be adapted to create the
framework for an effective neuroscience. This book describes how
these techniques are applied to understanding the brain. From 1969 to
1999 the author worked on many aspects of the design and
manufacturing of complex electronic systems. Since 1982, he has been
active in the creation of a theoretical neuroscience framework. The
book covers the following areas: -The nature of scientific
understanding and ways to achieve it -Key topics in psychology,
neuroanatomy, neurophysiology and neurochemistry -Theoretical
constraints on brain architecture and appearance of those constraints
in the human brain -How the architectural constraints make it possible
to map between descriptions of brain activity on different levels of
detail -Understanding of attention, semantic and episodic memory,
procedural and working memory in terms of anatomy, neuron
physiology and neurochemistry -Understanding of complex cognitive
phenomena including speech, prospective memory, consciousness and
self awareness.



