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This monograph addresses the intertwined mathematical, neurological, and cognitive mysteries of the brain.
It first evaluates the mathematical performance limits of simple spiking neuron models that both learn and
later recognize complex spike excitation patterns in less than one second without using training signals
unique to each pattern. Simulations validate these models, while theoretical expressions validate their
simpler performance parameters. These single-neuron models are then qualitatively related to the training
and performance of multi-layer neural networks that may have significant feedback. The advantages of
feedback are then qualitatively explained and related to a model for cognition. This model is then compared
to observed mild hallucinations that arguably include accelerated time-reversed video memories. The
learning mechanism for these binary threshold-firing “cognon” neurons is spike-timing-dependent plasticity
(STDP) that depends only on whether the spike excitation pattern presented to a given single “learning-
ready” neuron within a period of milliseconds causes that neuron to fire or “spike”. The “false-alarm”
probability that a trained neuron will fire for a random unlearned pattern can be made almost arbitrarily low
by reducing the number of patterns learned by each neuron. Models that use and that do not use spike timing
within patterns are evaluated. A Shannon mutual information metric (recoverable bits/neuron) is derived for
binary neuron models that are characterized only by their probability of learning a random input excitation
pattern presented to that neuron during learning readiness, and by their false-alarm probability for random
unlearned patterns. Based on simulations, the upper bounds to recoverable information are ~0.1 bits per
neuron for optimized neuron parameters and training. This information metric assumes that: 1) each neural
spike indicates only that the responsible neuron input excitation pattern (a pattern lasts less than the time
between consecutive patterns, say 30 milliseconds) had probably been seen earlier while that neuron was
“learning ready”, and 2) information is stored in the binary synapse strengths. This focus on recallable
learned information differs from most prior metrics such as pattern classification performance and metrics
relying on pattern-specific training signals other than the normal input spikes. This metric also shows that
neuron models can recall useful Shannon information only if their probability of firing randomly is lowered
between learning and recall. Also discussed are: 1) how rich feedback might permit improved noise
immunity, learning and recognition of pattern sequences, compression of data, associative or content-
addressable memory, and development of communications links through white matter, 2) extensions of
cognon models that use spike timing, dendrite compartments, and new learning mechanisms in addition to
spike timing- dependent plasticity (STDP), 3) simulations that show how simple optimized neuron models
can have optimum numbers of binary synapses in the range between 200 and 10,000, depending on neural
parameters, and 4) simulation results for parameters like the average bits/spike, bits/neuron/second,
maximum number of learnable patterns, optimum ratios between the strengths of weak and strong synapses,
and probabilities of false alarms.
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From reader reviews:

Antonio Duncan:

Book is definitely written, printed, or illustrated for everything. You can understand everything you want by
a reserve. Book has a different type. We all know that that book is important matter to bring us around the
world. Close to that you can your reading talent was fluently. A publication Models for Neural Spike
Computation and Cognition will make you to always be smarter. You can feel considerably more confidence
if you can know about anything. But some of you think which open or reading the book make you bored. It
isn't make you fun. Why they might be thought like that? Have you searching for best book or appropriate
book with you?

Glenn Hancock:

In this age globalization it is important to someone to obtain information. The information will make a
professional understand the condition of the world. The healthiness of the world makes the information
better to share. You can find a lot of personal references to get information example: internet, classifieds,
book, and soon. You can observe that now, a lot of publisher that print many kinds of book. The actual book
that recommended to you is Models for Neural Spike Computation and Cognition this guide consist a lot of
the information of the condition of this world now. This book was represented so why is the world has grown
up. The words styles that writer require to explain it is easy to understand. The writer made some research
when he makes this book. This is why this book acceptable all of you.

Manuel Coury:

Beside this Models for Neural Spike Computation and Cognition in your phone, it could possibly give you a
way to get closer to the new knowledge or information. The information and the knowledge you may got
here is fresh through the oven so don't end up being worry if you feel like an older people live in narrow
commune. It is good thing to have Models for Neural Spike Computation and Cognition because this book
offers to you personally readable information. Do you at times have book but you would not get what it's
exactly about. Oh come on, that won't happen if you have this in the hand. The Enjoyable arrangement here
cannot be questionable, like treasuring beautiful island. Techniques you still want to miss the item? Find this
book in addition to read it from today!

Louis Trent:

Don't be worry if you are afraid that this book will probably filled the space in your house, you can have it in
e-book way, more simple and reachable. This specific Models for Neural Spike Computation and Cognition
can give you a lot of buddies because by you considering this one book you have issue that they don't and
make you actually more like an interesting person. This kind of book can be one of a step for you to get
success. This e-book offer you information that might be your friend doesn't know, by knowing more than
additional make you to be great folks. So , why hesitate? Let's have Models for Neural Spike Computation



and Cognition.
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