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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. Convolution-based networks 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 deep learning
architectures such as the transformer.

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 would...

LeNet

1988, LeCun et al. published a neural network design that recognize handwritten zip code. However, its convolutional kernels
were hand-designed. In 1989

LeNet is a series of convolutional neural network architectures created by a research group in AT&T Bell Laboratories during the
1988 to 1998 period, centered around Yann LeCun. They were designed for reading small grayscale images of handwritten digits
and letters, and were used in ATM for reading cheques.

Convolutional neural networks are a kind of feed-forward neural network whose artificial neurons can respond to a part of the
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surrounding cells in the coverage range and perform well in large-scale image processing. LeNet-5 was one of the earliest
convolutional neural networks and was historically important during the development of deep learning.

In general, when LeNet is referred to without a number, it refers to the 1998 version, the most well-known version. It is also
sometimes called...

Singular integral operators of convolution type

singular integral operators of convolution type are the singular integral operators that arise on Rn and Tn through convolution by
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In mathematics, singular integral operators of convolution type are the singular integral operators that arise on Rn and Tn
through convolution by distributions; equivalently they are the singular integral operators that commute with translations. The
classical examples in harmonic analysis are the harmonic conjugation operator on the circle, the Hilbert transform on the circle
and the real line, the Beurling transform in the complex plane and the Riesz transforms in Euclidean space. The continuity of
these operators on L2 is evident because the Fourier transform converts them into multiplication operators. Continuity on Lp
spaces was first established by Marcel Riesz. The classical techniques include the use of Poisson integrals, interpolation theory
and the Hardy–Littlewood maximal function...
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Fault detection, isolation, and recovery (FDIR) is a subfield of control engineering which concerns itself with monitoring a system,
identifying when a fault has occurred, and pinpointing the type of fault and its location. Two approaches can be distinguished: A
direct pattern recognition of sensor readings that indicate a fault and an analysis of the discrepancy between the sensor readings
and expected values, derived from some model. In the latter case, it is typical that a fault is said to be detected if the
discrepancy or residual goes above a certain threshold. It is then the task of fault isolation to categorize the type of fault and its
location in the machinery. Fault detection and isolation (FDI) techniques can be broadly classified into two categories. These
include model-based...
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Dynamic causal modeling

Convolution models were introduced by Wilson &amp; Cowan and Freeman in the 1970s and involve a convolution of pre-
synaptic input by a synaptic kernel function

Dynamic causal modeling (DCM) is a framework for specifying models, fitting them to data and comparing their evidence using
Bayesian model comparison. It uses nonlinear state-space models in continuous time, specified using stochastic or ordinary
differential equations. DCM was initially developed for testing hypotheses about neural dynamics. In this setting, differential
equations describe the interaction of neural populations, which directly or indirectly give rise to functional neuroimaging data
e.g., functional magnetic resonance imaging (fMRI), magnetoencephalography (MEG) or electroencephalography (EEG).
Parameters in these models quantify the directed influences or effective connectivity among neuronal populations, which are
estimated from the data using Bayesian statistical methods...

Support vector machine

through a set of pairwise similarity comparisons between the original data points using a kernel function, which transforms them
into coordinates in a higher-dimensional

In machine learning, support vector machines (SVMs, also support vector networks) are supervised max-margin models with
associated learning algorithms that analyze data for classification and regression analysis. Developed at AT&T Bell Laboratories,
SVMs are one of the most studied models, being based on statistical learning frameworks of VC theory proposed by Vapnik
(1982, 1995) and Chervonenkis (1974).

In addition to performing linear classification, SVMs can efficiently perform non-linear classification using the kernel trick,
representing the data only through a set of pairwise similarity comparisons between the original data points using a kernel
function, which transforms them into coordinates in a higher-dimensional feature space. Thus, SVMs use the kernel trick to
implicitly map their...

Outline of machine learning

model Kernel adaptive filter Kernel density estimation Kernel eigenvoice Kernel embedding of distributions Kernel method Kernel
perceptron Kernel random
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The following outline is provided as an overview of, and topical guide to, machine learning:

Machine learning (ML) is a subfield of artificial intelligence within computer science that evolved from the study of pattern
recognition and computational learning theory. In 1959, Arthur Samuel defined machine learning as a "field of study that gives
computers the ability to learn without being explicitly programmed". ML involves the study and construction of algorithms that
can learn from and make predictions on data. These algorithms operate by building a model from a training set of example
observations to make data-driven predictions or decisions expressed as outputs, rather than following strictly static program
instructions.

Harris affine region detector

circular Gaussian kernel as defined above. The convolution with a Gaussian kernel smooths the image using a window the size of
the kernel. A larger scale,

In the fields of computer vision and image analysis, the Harris affine region detector belongs to the category of feature detection.
Feature detection is a preprocessing step of several algorithms that rely on identifying characteristic points or interest points so
to make correspondences between images, recognize textures, categorize objects or build panoramas.

Machine learning in bioinformatics

HMMs. Convolutional neural networks (CNN) are a class of deep neural network whose architecture is based on shared weights of
convolution kernels or filters

Machine learning in bioinformatics is the application of machine learning algorithms to bioinformatics, including genomics,
proteomics, microarrays, systems biology, evolution, and text mining.

Prior to the emergence of machine learning, bioinformatics algorithms had to be programmed by hand; for problems such as
protein structure prediction, this proved difficult. Machine learning techniques such as deep learning can learn features of data
sets rather than requiring the programmer to define them individually. The algorithm can further learn how to combine low-level
features into more abstract features, and so on. This multi-layered approach allows such systems to make sophisticated
predictions when appropriately trained. These methods contrast with other computational biology approaches which...

Random forest
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forest and kernel methods. He pointed out that random forests trained using i.i.d. random vectors in the tree construction are
equivalent to a kernel acting

Random forests or random decision forests is an ensemble learning method for classification, regression and other tasks that
works by creating a multitude of decision trees during training. For classification tasks, the output of the random forest is the
class selected by most trees. For regression tasks, the output is the average of the predictions of the trees. Random forests
correct for decision trees' habit of overfitting to their training set.

The first algorithm for random decision forests was created in 1995 by Tin Kam Ho using the random subspace method, which, in
Ho's formulation, is a way to implement the "stochastic discrimination" approach to classification proposed by Eugene Kleinberg.

An extension of the algorithm was developed by Leo Breiman and Adele Cutler, who registered...
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