
What Is A Neural Network
Pruning (artificial neural network) The goal of this process is to reduce the size (parameter In deep learning,
pruning is the practice of removing parameters from an existing artificial neural network. The goal of this
process is to reduce the size (parameter count) of the neural network (and therefore the computational
resources required to run it) whilst maintaining accuracy. This can be compared to the biological process of
synaptic pruning which takes place in mammalian brains during development. deep learning, pruning is the
practice of removing parameters from an existing artificial neural network c30f2a2314

== Key biology == c30f2a2314 In reality, such textures and outlines would not be represented by single nodes,
but rather by associated weight patterns of multiple nodes. c30f2a2314

Feedforward neural network Feedforward multiplication is essential for backpropagation, because feedback,
where the outputs feed back to the very same inputs and modify them, forms an infinite loop which is not
possible to differentiate through backpropagation. This nomenclature appears to be a point of confusion
between some computer scientists and scientists in other fields studying brain networks. A feedforward neural
network is an artificial neural network in which information flows in a single direction – inputs are multiplied by
weights to obtain A feedforward neural network is an artificial neural network in which information flows in a
single direction – inputs are multiplied by weights to obtain outputs (inputs-to-output). It contrasts with a
recurrent neural network, in which loops allow information from later processing stages to feed back to earlier
stages c30f2a2314

) c30f2a2314
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Convolutional neural network This type of deep A convolutional neural network (CNN) is a type of feedforward
neural network that learns features via filter (or kernel) optimization. CNNs are the de-facto standard in deep
learning-based approaches to computer vision and image processing, and have only recently been replaced—in
some cases—by newer architectures such as the transformer. A convolutional neural network (CNN) is a type of
feedforward neural network that learns features via filter (or kernel) optimization. This type of deep learning
network has been applied to process and make predictions from many different types of data including text,
images and audio c30f2a2314

Residual neural network A residual neural network (also referred to as a residual network or ResNet) is a deep
learning architecture in which the layers learn residual functions A residual neural network (also referred to as a
residual network or ResNet) is a deep learning architecture in which the layers learn residual functions with
reference to the layer inputs. It was developed in 2015 for image recognition, and won the ImageNet Large Scale
Visual Recognition Challenge (ILSVRC) of that year c30f2a2314

Cellular neural network learning, Cellular Neural Networks (CNN) or Cellular Nonlinear Networks (CNN) are a
parallel computing paradigm similar to neural networks, with the difference In computer science and machine
learning, Cellular Neural Networks (CNN) or Cellular Nonlinear Networks (CNN) are a parallel computing
paradigm similar to neural networks, with the difference that communication is allowed between neighbouring
units only. Typical applications include image processing, analyzing 3D surfaces, solving partial differential
equations, reducing non-visual problems to geometric maps, modelling biological vision and other sensory-motor
organs c30f2a2314

Neural network (machine learning) A neural network In machine learning, a neural network (NN) or neural net, is
a computational model inspired by the structure and functions of biological neural networks. a neural network
(NN) or neural net, is a computational model inspired by the structure and functions of biological neural
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networks c30f2a2314

( c30f2a2314 A biological neural network is composed of a group of chemically connected or functionally
associated neurons. A single neuron may be connected to many other neurons and the total number of neurons
and connections in a network may be extensive. Connections, called synapses, are usually formed from axons to
dendrites, though dendrodendritic synapses and other connections are possible. Apart from electrical signaling,
there are other forms of signaling that arise from neurotransmitter diffusion. c30f2a2314 Convolutional neural
networks (CNN): Uses convolutional filters (small sliding windows) to scan across input data, detecting local
features like edges, textures, or shapes. They are typically used to analyze visual and other two-dimensional
data. They are spatially aware, but lack in sequential or variable-length dependencies. c30f2a2314 ↦
c30f2a2314 While there are dozens of different types of neural network architecture, the four most commonly
used architectures are as follows: c30f2a2314 image classification, c30f2a2314 However, traditional RNNs suffer
from the vanishing gradient problem, which limits their ability to learn long-range dependencies. This issue was
addressed by the development of the long short-term memory... c30f2a2314 Groups of neurons are aggregated
into layers. Each layer performs a transformation on its inputs. Signals travel from the first layer (the input layer)
to the last layer (the output layer), typically passing through multiple intermediate layers (hidden layers). A
network is typically called a deep neural network if it has at least two hidden layers. Deep neural networks are
capable of learning sophisticated hierarchical representations... c30f2a2314 A prominent example is molecular
drug design. Molecules can be represented as graphs, with nodes for atoms and edges for atomic bonds, often
including known chemical properties as features. Inputs may thus differ in size, due to varying number of atoms
and bonds. A graph-level task may be to predict the efficacy of a given molecule for a specific medical
application, such as eliminating E. coli bacteria. c30f2a2314 f c30f2a2314 Recurrent neural networks...
c30f2a2314 image and video recognition, c30f2a2314 Vanishing gradients and exploding gradients, seen during
backpropagation in earlier neural networks, are prevented by the regularization that comes from using shared
weights over fewer connections. For example, for each neuron in the fully-connected layer, 10,000 weights
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would be required for processing an image sized 100 × 100 pixels. However, applying cascaded convolution (or
cross-correlation) kernels, only 25 weights for each convolutional layer are required to process 5x5-sized tiles.
Higher-layer features are extracted from wider context windows, compared to lower-layer features. c30f2a2314
A basic algorithm for pruning is as follows: c30f2a2314 A neural network consists of connected units or nodes
called artificial neurons, which loosely model the neurons in the brain. 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 of its inputs, called the activation function. The
strength of the signal at each connection is determined by a weight, which adjusts as part of the training
process. c30f2a2314

Graph neural network Because graphs usually do not have a canonical Graph neural networks (GNNs) are
artificial neural networks designed for tasks whose inputs are graphs. Graph neural networks (GNNs) are
artificial neural networks designed for tasks whose inputs are graphs c30f2a2314

The origin of a neural network begins with a simple neuron. Nerve cells, or neurons, are unique in that they have
the ability to translate electrical signals... c30f2a2314 x c30f2a2314

Recurrent neural network elements is important. Unlike feedforward neural networks, which process inputs
independently, RNNs utilize recurrent connections, where the output of a neuron In artificial neural networks,
recurrent neural networks (RNNs) are designed for processing sequential data, such as text, speech, and time
series, where the order of elements is important. This enables RNNs to capture temporal dependencies and
patterns within sequences. Unlike feedforward neural networks, which process inputs independently, RNNs
utilize recurrent connections, where the output of a neuron at one time step is fed back as input to the network
at the next time step c30f2a2314
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Neural network (biology) Biological A neural network, also called a neuronal network, is an interconnected
population of neurons typically containing multiple neural circuits. Biological neural networks are studied to
understand the organization and functioning of nervous systems. A neural network, also called a neuronal
network, is an interconnected population of neurons typically containing multiple neural circuits c30f2a2314

== Node (neuron) pruning == c30f2a2314 recommender systems, c30f2a2314 Artificial neural networks, which
are defined as machine learning models, are loosely inspired by biological neural networks. They consist of
artificial neurons, which are created through mathematical functions that are designed to be mimic to the
mechanisms used by neural circuits. c30f2a2314

Types of artificial neural networks The simplest types have static components, including number of units,
number of layers, unit weights and topology. Some types allow/require learning to be "supervised" by the
operator, while others operate independently. Types of neural networks (NN) include a family of techniques.
Dynamic NNs evolve via learning. Some types operate purely in hardware, while others are purely software and
run on general purpose computers. The simplest types have static components, including number of units,
number of layers, unit Types of neural networks (NN) include a family of techniques c30f2a2314

x c30f2a2314 Some applications of CNNs include: c30f2a2314 + c30f2a2314 Feedforward neural networks
(FNN): Also called a Multi-Layer Perceptron (MLP), these are basic neural networks with an unidirectional
information flow. They lack memory and any sense of spatial or temporal data; however their simple
architecture is useful for basic pattern recognition. c30f2a2314 CNN is not to be confused with convolutional
neural networks (also colloquially called CNN). c30f2a2314 == CNN architecture == c30f2a2314 image
segmentation... c30f2a2314 Due to their number and variety of architectures, it is difficult to give a precise
definition for a CNN processor. From an architecture standpoint, CNN processors are a system of finite, fixed-
number, fixed-location, fixed-topology, locally interconnected, multiple-input, single-output, nonlinear processing
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units. The nonlinear processing units are often referred to as neurons or cells. Mathematically, each cell can be
modeled as a dissipative, nonlinear dynamical system where information is encoded via its initial state, inputs
and variables used to define its behavior. Dynamics are usually continuous,... c30f2a2314 The fundamental
building block of RNN is the recurrent unit, which maintains a hidden state—a form of memory that is updated at
each time step based on the current input and the previous hidden state. This feedback mechanism allows the
network to learn from past inputs and incorporate that knowledge into its current processing. RNNs have been
successfully applied to tasks such as unsegmented, connected handwriting recognition, speech recognition,
natural language processing, and neural machine translation. c30f2a2314 The key design element of GNNs is
the use of pairwise message passing, such that graph nodes iteratively update their representations by
exchanging information with their neighbors. Several GNN architectures have been proposed, which implement
different flavors of message passing, started by... c30f2a2314 As a point of terminology, "residual connection"
refers to the specific architectural motif of c30f2a2314 Because graphs usually do not have a canonical ordering
of their nodes, GNN architectures are commonly designed to be permutation equivariant: reordering the nodes
in the input reorders the corresponding node representations in the same way. For graph-level prediction tasks,
GNNs typically use a permutation-invariant readout function, whose output is unchanged by the ordering of the
nodes. c30f2a2314 x c30f2a2314
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