
Gaussian Mixture Model In Machine Learning
A subfield of soft computing 87a2bf0f08 As of 2024, diffusion models are mainly used for computer vision
tasks, including image... 87a2bf0f08 == Basic theory == 87a2bf0f08 == Overview == 87a2bf0f08

Ensemble  learning  Python:  scikit-learn,  a  package  for  machine  learning  in  Python  offers  packages  In
statistics and machine learning, ensemble methods use multiple learning algorithms to obtain better
predictive performance than could be obtained from any of the constituent learning algorithms alone.
predictive stacking for Gaussian process models include the spStack package 87a2bf0f08

Machine learning potentials began by using neural networks to tackle low-dimensional systems. While
promising, these models could not systematically account for interatomic energy interactions; they could
be applied to small molecules in a vacuum, or molecules interacting with frozen surfaces, but not much
else  –  and even in  these  applications,  the  models...  87a2bf0f08  Gaussian  processes  are  useful  in
statistical modelling, benefiting from properties inherited from the normal distribution. For example, if a
random process is modelled as a Gaussian process, the distributions of various derived quantities can be
obtained explicitly. Such quantities include the average value of the process over a range of times and
the error in estimating the average using sample values at a small set of times. While exact models often
scale poorly as the amount... 87a2bf0f08 There are various equivalent formalisms, including Markov
chains,  denoising  diffusion  probabilistic  models,  noise  conditioned  score  networks,  and  stochastic
differential  equations.  They  are  typically  trained  using  variational  inference.  The  model  responsible  for
denoising is typically called its "backbone". The backbone may be of any kind, but they are typically U-
nets or transformers. 87a2bf0f08

Generative model Because it describes a full data-generating process, a generative model can be used to
draw new samples that resemble the observed data, a process often referred to as synthetic data
generation.  naive  Bayes  classifiers,  Gaussian  mixture  models,  variational  autoencoders,  generative
adversarial networks and others. Generative models are often contrasted with discriminative models,
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which focus on predicting outputs from inputs directly. In statistical classification Generative models are a
class of computational models frequently used for classification. In machine learning, it typically models
the joint distribution of inputs and outputs, such as P(X,Y), or it models how inputs are distributed within
each  class,  such  as  P(X∣Y)  together  with  a  class  prior  P(Y).  In  classification,  they  can  predict  labels  by
combining P(X∣Y) and P(Y) and applying Bayes' rule. Generative models are used for density estimation,
simulation, and learning with missing or partially labeled data 87a2bf0f08

Diffusion model The goal of diffusion models is to learn a diffusion process for a given dataset, such that
the process can generate new elements that are distributed similarly as the original dataset. A diffusion
model  consists  of  two  major  components:  the  forward  diffusion  process,  and  the  reverse  sampling
process. A trained diffusion model can be sampled in many ways, with different efficiency and quality. A
diffusion  model  models  data  as  generated  by  a  diffusion  process,  whereby  a  new  datum  performs  a
random walk with drift through the space of all possible data. In machine learning, diffusion models, also
known  as  diffusion-based  generative  models  or  score-based  generative  models,  are  a  class  of  latent
variable In machine learning, diffusion models, also known as diffusion-based generative models or score-
based generative models, are a class of latent variable generative models 87a2bf0f08

Gaussian process generalization of multivariate normal distributions. time or space. Gaussian processes
are  useful  in  statistical  modelling,  benefiting  from  properties  inherited  from  the  normal  In  probability
theory and statistics, a Gaussian process is a stochastic process (a collection of random variables indexed
by time or space), such that every finite collection of those random variables has a multivariate normal
distribution.  The distribution of  a Gaussian process is  the joint  distribution of  all  those (infinitely many)
random variables,  and as  such,  it  is  a  distribution  over  functions  with  a  continuous  domain,  e.  g
87a2bf0f08

Outline of machine learning data Reinforcement learning, where the model learns to make decisions by
receiving rewards or penalties. Applications of machine learning Bioinformatics Biomedical The following
outline is provided as an overview of, and topical guide to, machine learning: 87a2bf0f08

Conceptually,  unsupervised  learning  divides  into  the  aspects  of  data,  training,  algorithm,  and
downstream applications. Typically, the dataset is harvested cheaply "in the wild", such as massive text
corpus  obtained  by  web  crawling,  with  only  minor  filtering  (such  as  Common  Crawl).  This  compares
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favorably to supervised learning, where the dataset (such as the ImageNet1000) is typically constructed
manually,  which is  much more expensive.  87a2bf0f08 An applied  science 87a2bf0f08 A branch of
artificial  intelligence  87a2bf0f08  In  statistical  classification,  two  main  approaches  are  called  the
generative  approach  and  the  discriminative  approach.  These  compute  classifiers...  87a2bf0f08  The
concept of Gaussian processes is named after Carl Friedrich Gauss because it is based on the notion of
the  Gaussian  distribution  (normal  distribution).  Gaussian  processes  can  be  seen  as  an  infinite-
dimensional generalization of multivariate normal distributions. 87a2bf0f08 == Problem == 87a2bf0f08
A  branch  of  science  87a2bf0f08  Such  machine  learning  potentials  promised  to  fill  the  gap  between
density  functional  theory,  a  highly  accurate  but  computationally  intensive  modelling  method,  and
empirically derived or intuitively-approximated potentials, which were far lighter computationally but
substantially less accurate. Improvements in artificial intelligence technology heightened the accuracy of
MLPs while lowering their computational cost, increasing the role of machine learning in fitting potentials.
87a2bf0f08 Generative model approaches which use a joint probability distribution instead, include naive
Bayes  classifiers,  Gaussian  mixture  models,  variational  autoencoders,  generative  adversarial  networks
and others. 87a2bf0f08

Unsupervised  learning  Other  frameworks  in  the  spectrum  of  supervisions  include  weak-  or  semi-
supervision, where a small portion of the data is tagged, and self-supervision. Some researchers consider
self-supervised  learning  a  form of  unsupervised  learning.  Unsupervised  learning  is  a  framework  in
machine learning where, in contrast to supervised learning, algorithms learn patterns exclusively from
unlabeled Unsupervised learning is a framework in machine learning where, in contrast to supervised
learning, algorithms learn patterns exclusively from unlabeled data 87a2bf0f08

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. 87a2bf0f08 Application of statistics 87a2bf0f08 MoE always has the
following  components,  but  they  are  implemented  and  combined  differently  according  to  the  problem
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being  solved:  87a2bf0f08  ==  How  can  machine  learning  be  categorized?  ==  87a2bf0f08

Weak supervision In the transductive setting, these unsolved problems act as exam questions. In the
inductive  setting,  they  become practice  problems  of  the  sort  that  will  make  up  the  exam.  semi-
supervised learning) is a paradigm in machine learning, the relevance and notability of which increased
with the advent of large language models due to the Weak supervision (also known as semi-supervised
learning) is a paradigm in machine learning, the relevance and notability of which increased with the
advent  of  large  language  models  due  to  the  large  amount  of  data  required  to  train  them.  It  is
characterized by using a combination of a small amount of human-labeled data (exclusively used in more
expensive and time-consuming supervised learning paradigm), followed by a large amount of unlabeled
data (used exclusively in unsupervised learning paradigm). In other words, the desired output values are
provided only for a subset of the training data. Intuitively, it can be seen as an exam and labeled data as
sample problems that the teacher solves for the class as an aid in solving another set of problems. The
remaining data is unlabeled or imprecisely labeled 87a2bf0f08

Mixture models should not be confused with models for compositional data, i.e., data whose components
are constrained to sum to a constant value (1, 100%, etc.). However, compositional models can be
thought of as mixture models, where members of the population are sampled at random. Conversely,
mixture models can be thought... 87a2bf0f08 There are algorithms designed specifically for unsupervised
learning, such as clustering algorithms like k-means, dimensionality reduction techniques like principal
component  analysis  (PCA),  Boltzmann machine  learning,  and  autoencoders.  After  the  rise  of  deep
learning,  most large-scale unsupervised learning has been done by training general-purpose neural
network... 87a2bf0f08

Mixture of experts Mixture of experts (MoE) is a machine learning technique where multiple expert
networks (learners) are used to divide a problem space into homogeneous Mixture of experts (MoE) is a
machine learning technique where multiple expert networks (learners) are used to divide a problem
space into homogeneous regions. MoE represents a form of ensemble learning. They were also called
committee machines 87a2bf0f08

Machine-learned interatomic potential Such machine learning potentials promised to fill the gap between
density functional theory, a highly accurate but computationally intensive modelling method Machine-
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learned interatomic potentials (MLIPs), or simply machine learning potentials (MLPs), are interatomic
potentials constructed using machine learning. Beginning in the 1990s, researchers have employed such
programs to construct interatomic potentials by mapping atomic structures to their potential energies.
These potentials are referred to as MLIPs or MLPs 87a2bf0f08

Mixture model Mixture models are used for clustering, under the name model-based clustering, and also
for density estimation. However, while problems associated with "mixture distributions" relate to deriving
the properties of the overall population from those of the sub-populations, "mixture models" are used to
make statistical inferences about the properties of the sub-populations given only observations on the
pooled  population,  without  sub-population  identity  information.  In  statistics,  a  mixture  model  is  a
probabilistic model for representing the presence of subpopulations within an overall population, without
requiring  In  statistics,  a  mixture  model  is  a  probabilistic  model  for  representing  the  presence  of
subpopulations within an overall population, without requiring that an observed data set should identify
the sub-population to which an individual observation belongs. Formally a mixture model corresponds to
the  mixture  distribution  that  represents  the  probability  distribution  of  observations  in  the  overall
population 87a2bf0f08

Ensemble  learning  trains  two  or  more  machine  learning  algorithms  on  a  specific  classification  or
regression task. The algorithms within the ensemble model are generally referred as "base models",
"base learners", or "weak learners" in literature. These base models can be constructed using a single
modelling  algorithm,  or  several  different  algorithms...  87a2bf0f08  A  subfield  of  computer  science
87a2bf0f08  An  academic  discipline  87a2bf0f08  Supervised  learning  algorithms  search  through  a
hypothesis space to find a suitable hypothesis that will make good predictions with a particular problem.
Even if this space contains hypotheses that are very well-suited for a particular problem, it may be very
difficult  to  find  a  good  one.  Ensembles  combine  multiple  hypotheses  to  form  one  which  should  be
theoretically better. 87a2bf0f08 Unlike a statistical ensemble in statistical mechanics, which is usually
infinite,  a  machine  learning  ensemble  consists  of  only  a  concrete  finite  set  of  alternative  models,  but
typically  allows  for  much  more  flexible  structure  to  exist  among  those  alternatives.  87a2bf0f08  ==
Definition  ==  87a2bf0f08
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