
Models For Neural Spike
Computation And Cognition
Computational neurogenetic modeling respect to genes and dynamic
interactions between genes. This area brings together knowledge
from various scientific disciplines, such as computer and information
science, neuroscience and cognitive science, genetics and molecular
biology, as well as engineering. These include neural network
models and their integration with gene network models. This area
brings Computational neurogenetic modeling (CNGM) is concerned
with the study and development of dynamic neuronal models for
modeling brain functions with respect to genes and dynamic
interactions between genes. These include neural network models
and their integration with gene network models c4947eb291

Computational neuroscience focuses on the description of
biologically plausible neurons (and neural systems) and their
physiology and... c4947eb291

Neural network (machine learning) learning, a neural network (also
artificial neural network or neural net, abbreviated ANN or NN) is a
computational model inspired by the structure and functions In
machine learning, a neural network (also artificial neural network or
neural net, abbreviated ANN or NN) is a computational model
inspired by the structure and functions of biological neural networks
c4947eb291

There are three general branches of computationalism, including
classicism, connectionism, and computational neuroscience. All three
branches agree that cognition is computation, however, they
disagree on what sorts of computations constitute cognition. The
classicism tradition believes that computation... c4947eb291

Biological neuron model Neurons (or nerve cells) are electrically
excitable cells within the nervous system, able to fire electric signals,
called action potentials, across a neural network. These
mathematical models describe the role of the biophysical and
geometrical characteristics of neurons on the conduction of
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electrical activity. energy principle Models of neural computation
Neural coding Neural oscillation Quantitative models of the action
potential Spiking neural network Gerstner Biological neuron models,
also known as spiking neuron models, are mathematical descriptions
of the conduction of electrical signals in neurons c4947eb291

Computational neuroscience employs computational simulations to
validate and solve mathematical models, and so can be seen as a sub-
field of theoretical neuroscience; however, the two fields are often
synonymous. The term mathematical neuroscience is also used
sometimes, to stress the quantitative nature of the field. c4947eb291
Neural circuits have inspired the design of artificial neural networks,
though there are significant differences. c4947eb291

Neural network (biology) Biological neural networks are studied to
understand the organization and functioning of nervous systems.
Many models are used; A neural network, also called a neuronal
network, is an interconnected population of neurons (typically
containing multiple neural circuits). mechanisms for neural
processing and learning (neural network models) and theory
(statistical learning theory and information theory) c4947eb291

Central to these models is the description of how the membrane
potential (that is, the difference in electric potential between the
interior and the exterior of a biological cell) across the cell
membrane changes over time. In an experimental setting,
stimulating neurons with an electrical current generates an action
potential (or spike)... c4947eb291

Computational neuroscience Computational neuroscience focuses on
the description of biologically plausible neurons (and neural systems)
and their physiology and dynamics, and it Computational
neuroscience (also known as theoretical neuroscience or
mathematical neuroscience) is a branch of neuroscience which
employs mathematics, computer science, theoretical analysis and
abstractions of the brain to understand the principles that govern
the development, structure, physiology and cognitive abilities of the
nervous system c4947eb291

Nervous system network models A. a. , & Kistler, W. , Gillies, A. , and
PDP Research Group (1986) among others. (2011), Gerstner, W. L.
(2011) are good sources for a detailed treatment of spiking neuron
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models and rate neuron models. k. The focus of this article is a
comprehensive view of modeling a neural network (technically
neuronal network based. , Graham, B. The concept of artificial neural
network (ANN) was introduced The network of the human nervous
system is composed of nodes (for example, neurons) that are
connected by links (for example, synapses). (2002), and David
Rumelhart, McClelland, J. k. (2002), Sterratt, D. Parallel Distributed
Processing (PDP)), Biological neural network, Artificial neural
network (a. a. The connectivity may be viewed anatomically,
functionally, or electrophysiologically. , & Willshaw, D. These are
presented in several Wikipedia articles that include Connectionism
(a. Neural network), Computational neuroscience, as well as in
several books by Ascoli, G c4947eb291

Spike response model The SRM is flexible enough to account for a
variety of neuronal firing pattern in response to step current input.
theory of computation to quantify the capacity of spiking neural
networks; and in the neurosciences to predict the subthreshold
voltage and the firing The spike response model (SRM) is a spiking
neuron model in which spikes are generated by either a
deterministic or a stochastic threshold process. In the latter case it
increases after each spike. The threshold is either fixed or dynamic.
In the SRM, the membrane voltage V is described as a linear sum of
the postsynaptic potentials (PSPs) caused by spike arrivals to which
the effects of refractoriness and adaptation are added. The SRM has
also been used in the theory of computation to quantify the capacity
of spiking neural networks; and in the neurosciences to predict the
subthreshold voltage and the firing times of cortical neurons during
stimulation with a time-dependent current c4947eb291

Neural computation The first persons to propose an account of
neural activity as being computational was Warren McCullock and
Walter Pitts in their seminal 1943 paper, A Logical Calculus of the
Ideas Immanent in Nervous Activity. Neural computation is affiliated
with the philosophical tradition known as Computational theory of
mind, also referred to as computationalism, which advances the
thesis that neural computation explains cognition. The first Neural
computation is the information processing performed by networks of
neurons. known as Computational theory of mind, also referred to as
computationalism, which advances the thesis that neural
computation explains cognition c4947eb291
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Neural circuit Multiple neural circuits interconnect with one another
to form large scale brain networks. , potentials at the post-synaptic
membrane will summate in the cell body). e. Later models also
provided for excitatory A neural circuit is a population of neurons
interconnected by synapses to carry out a specific function when
activated. models accounted for neural summation (i c4947eb291

Neural oscillation neurons spike in synchrony, they can give rise to
oscillations in local field potentials. At the level of neural ensembles,
synchronized activity of large numbers of neurons can give rise to
macroscopic oscillations, which can be observed in an
electroencephalogram. Oscillatory activity in groups of neurons
generally arises from feedback connections between the neurons
that result in the synchronization of. Neural tissue can generate
oscillatory activity in many ways, driven either by mechanisms within
individual neurons or by interactions between neurons. In individual
neurons, oscillations can appear either as oscillations in membrane
potential or as rhythmic patterns of action potentials, which then
produce oscillatory activation of post-synaptic neurons. Quantitative
models can estimate the strength of neural oscillations Neural
oscillations, or brainwaves, are rhythmic or repetitive patterns of
neural activity in the central nervous system c4947eb291

A neural network consists of connected units or nodes called
artificial neurons, which loosely model the neurons in the brain.
Artificial neuron models that mimic biological neurons more closely
have also been recently investigated and shown to significantly
improve performance. These are connected by edges, which model
the synapses in the brain. Each artificial neuron receives signals
from connected neurons, then processes them and sends a signal to
other connected neurons. The "signal" is a real number, and the
output of each neuron is computed by some non-linear function of
the totality... c4947eb291 Closely related are artificial neural
networks, machine learning models inspired by biological neural
networks. They consist of artificial neurons, which are mathematical
functions that are designed to be analogous to the mechanisms used
by neural circuits. c4947eb291
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