
K Means Clustering In Machine Learning
== How can machine learning be categorized? == 0cc58dcb0f == Comparison to the standard approach == 0cc58dcb0f

Fuzzy clustering clustering (also referred to as soft clustering or soft k-means) is a form of clustering in which each data point can belong to more than one cluster Fuzzy clustering (also
referred to as soft clustering or soft k-means) is a form of clustering in which each data point can belong to more than one cluster 0cc58dcb0f

In supervised feature learning, features are learned using labeled input data. Labeled data includes input-label pairs where the input is given to the model, and it must produce the ground
truth label as the output. This can be leveraged to generate feature representations with the model which result in high label prediction accuracy. Examples... 0cc58dcb0f

K-means clustering k-means clustering is a method of vector quantization, originally from signal processing, that aims to partition n observations into k clusters in which k-means clustering
is a method of vector quantization, originally from signal processing, that aims to partition n observations into k clusters in which each observation belongs to the cluster with the nearest
mean (cluster centers or cluster centroid). k-means clustering minimizes within-cluster variances (squared Euclidean distances), but not regular Euclidean distances, which would be the
more difficult Weber problem: the mean optimizes squared errors, whereas only the geometric median minimizes Euclidean distances. This results in a partitioning of the data space into
Voronoi cells. For instance, better Euclidean solutions can be found using k-medians and k-medoids 0cc58dcb0f

The problem is computationally difficult (NP-hard); however, efficient heuristic algorithms converge quickly to a local optimum. These are usually similar to the expectation–maximization
algorithm for mixtures of Gaussian distributions via an iterative refinement approach employed by both k-means and Gaussian mixture modeling. They both use cluster centers to model the
data; however, k-means clustering tends to find clusters of comparable spatial extent, while the Gaussian mixture model allows clusters to have different... 0cc58dcb0f

K-medoids The name of the clustering method was coined by Leonard Kaufman and Peter J. It is a classical partitioning technique of clustering that splits a data set of n objects into k
clusters, where the k number of clusters is assumed to be known a priori (which implies that the programmer must specify k before the execution of a k-medoids algorithm). k-medoids
method is used in unsupervised learning. The "goodness" of the given value of k can be assessed with methods such as the silhouette method. Rousseeuw with their PAM (Partitioning
Around Medoids) algorithm. It is a classical partitioning technique of clustering that splits a data set of n objects into k clusters The k-medoids method is used in unsupervised learning
0cc58dcb0f

A subfield of soft computing 0cc58dcb0f A branch of science 0cc58dcb0f An academic discipline 0cc58dcb0f == History == 0cc58dcb0f Application of statistics 0cc58dcb0f 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. 0cc58dcb0f In a typical machine learning application, practitioners have a set of input data points to be used for
training. The raw data may not be in a form that all algorithms can be applied to. To make the data amenable for... 0cc58dcb0f Feature learning can be either supervised, unsupervised, or
self-supervised: 0cc58dcb0f The medoid of a cluster is defined as the object in the cluster whose sum (and, equivalently, the average) of dissimilarities to all the objects in the cluster is
minimal. That is, it is the most centrally located point in the cluster. Unlike certain objects used by other algorithms, the medoid is an actual point in the cluster. 0cc58dcb0f Statistics and
mathematical optimisation methods compose the foundations of machine learning. Data mining is a related field of study, focusing on exploratory data analysis (EDA) through unsupervised
learning. 0cc58dcb0f From a theoretical viewpoint, probably approximately correct learning provides a mathematical and statistical framework for describing machine learning. Most
traditional machine learning and deep learning algorithms can be described as empirical risk minimisation under this framework. 0cc58dcb0f As every point is typically assigned to its
nearest medoid, the k-medoids method (like k-means clustering) does not work well if clusters vary significantly in diameter. If clusters vary in diameter or shape, other clustering methods,
such as Gaussian mixture modeling or density-based clustering, may work... 0cc58dcb0f

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. learning, such
as clustering algorithms like k-means, dimensionality reduction techniques like principal component analysis (PCA), Boltzmann machine learning Unsupervised learning is a framework in
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machine learning where, in contrast to supervised learning, algorithms learn patterns exclusively from unlabeled data. Some researchers consider self-supervised learning a form of
unsupervised learning 0cc58dcb0f

Outline of machine learning Single-linkage clustering Conceptual clustering Cluster analysis BIRCH DBSCAN Expectation–maximization (EM) Fuzzy clustering Hierarchical clustering k-means
clustering The following outline is provided as an overview of, and topical guide to, machine learning: 0cc58dcb0f

K-means++ It was proposed in 2007 by David Arthur and Sergei Vassilvitskii, as an approximation algorithm for the NP-hard k-means problem—a way of avoiding the sometimes poor
clusterings found by the standard k-means algorithm. ). It is similar to the first of three seeding methods proposed, in independent work, in 2006 by Rafail Ostrovsky, Yuval Rabani, Leonard
Schulman and Chaitanya Swamy. In data mining and machine learning fields, k-means++ is an algorithm for choosing the initial values/centroids (or &quot;seeds&quot;) for the k-means
clustering In data mining and machine learning fields, k-means++ is an algorithm for choosing the initial values/centroids (or "seeds") for the k-means clustering algorithm. (The distribution
of the first seed is different 0cc58dcb0f

Representation learning This replaces manual feature engineering and allows a machine to both learn the features and use them to perform a specific task. in a supervised setting with
labeled data. In particular In machine learning (ML), representation learning or feature learning is a set of techniques that allow a system to automatically discover the representations
needed for feature detection or classification from raw data. Several approaches are introduced in the following. K-means clustering is a popular clustering method 0cc58dcb0f

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 favorably to supervised learning, where the dataset (such as the
ImageNet1000) is typically constructed manually, which is much more expensive. 0cc58dcb0f ICML began as the International Workshop on Machine Learning, first held at Carnegie Mellon
University in Pittsburgh in July 1980 and organized by Jaime Carbonell, Ryszard S. Michalski, and Tom M. Mitchell. In 1993 it transitioned to a full conference series under the current name,
building on nearly a decade of workshops. Since the 2010s its proceedings have been published open-access in the Proceedings of Machine Learning Research (PMLR), which grew out of
JMLR’s Workshop & Conference Proceedings and was renamed PMLR in 2015. 0cc58dcb0f The k-means problem is to find cluster centers that minimize the intra-class variance, i.e. the sum
of squared distances from each data point being clustered to its cluster center (the center that is closest to it). 0cc58dcb0f == Comparison to hard clustering == 0cc58dcb0f == History ==
0cc58dcb0f In non-fuzzy clustering (also known as hard clustering), data are divided into distinct clusters, where each data point can only belong to exactly one cluster. In fuzzy clustering,
data points can potentially belong to multiple clusters. For example, an apple can be red or green (hard clustering), but an apple can also be red AND green (fuzzy clustering). Here, the
apple can be red to a certain degree as well as green to a certain degree. Instead of the apple belonging to green [green = 1] and not red [red = 0], the apple can belong to green [green =
0.5] and red [red = 0.5]. These value... 0cc58dcb0f

Machine learning This technique Machine learning (ML) is a field of study in artificial intelligence concerned with the development and study of statistical algorithms that can learn from data
and generalize to unseen data, and thus perform tasks without being explicitly programmed. In unsupervised machine learning, k-means clustering can be utilized to compress data by
grouping similar data points into clusters. Advances in the field of deep learning have allowed neural networks, a class of statistical algorithms, to surpass many previous machine learning
approaches in performance. Compression 0cc58dcb0f

Common techniques used in AutoML include hyperparameter optimization, meta-learning and neural architecture search. 0cc58dcb0f An applied science 0cc58dcb0f A subfield of computer
science 0cc58dcb0f Although finding an exact solution to the k-means problem for arbitrary input is NP-hard, the standard approach to finding an approximate solution (often called Lloyd's
algorithm or the k-means algorithm) is used widely and frequently finds reasonable solutions quickly. 0cc58dcb0f Clustering or cluster analysis involves assigning data points to clusters
such that items in the same cluster are as similar as possible, while items belonging to different clusters are as dissimilar as possible. Clusters are identified via similarity measures. These
similarity measures include distance, connectivity, and intensity. Different similarity measures may be chosen based on the data or the application. 0cc58dcb0f

International Conference on Machine Learning Some notable works include Lawrence Berkeley National Laboratory&#039;s K-means clustering via PCA (ICML 2004); Google&#039;s Batch
Normalization; Google Brain&#039;s The International Conference on Machine Learning (ICML) is an international academic conference in machine learning held annually since 1980.
Precise dates vary year to year, but paper submissions are generally due at the end of January, and the conference is generally held the following July. It is the oldest and, along with
NeurIPS and ICLR, one of the three primary conferences of highest impact and reputation in machine learning and artificial intelligence research. It is organized by the International Machine
Learning Society (IMLS) 0cc58dcb0f
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Automated machine learning metalearning. &quot;Machine Learning with Python: Clustering&quot;. &quot;Meta Learning Challenges&quot;. Built in. doi:10. chalearn Automated machine
learning (AutoML) is the process of automating the tasks of applying machine learning to real-world problems. It is the combination of automation and ML. 4135/9781526466426.
ISBN 978-3-030-05317-8. Glover, Ellen (2018) 0cc58dcb0f

AutoML potentially includes every stage from beginning with a raw dataset to building a machine learning model ready for deployment. AutoML was proposed as an artificial intelligence-
based solution to the growing challenge of applying machine learning. The high degree of automation in AutoML aims to allow non-experts to make use of machine learning models and
techniques without requiring them to become experts in machine learning. Automating the process of applying machine learning end-to-end additionally offers the advantages of producing
simpler solutions, faster creation of those solutions, and models that often outperform hand-designed models. 0cc58dcb0f == Background == 0cc58dcb0f 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... 0cc58dcb0f ICML has published many
important research papers that form the foundation of modern Artificial Intelligence... 0cc58dcb0f However, the k-means algorithm has at least two major theoretic shortcomings:
0cc58dcb0f Feature learning is motivated by the fact that ML tasks such as classification often require input that is mathematically and computationally convenient to process. However,
real-world data, such as image, video, and sensor data, have not yielded to attempts to algorithmically define specific features. An alternative is to discover such features or representations
through examination, without relying on explicit algorithms. 0cc58dcb0f A branch of artificial intelligence 0cc58dcb0f
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