Difference Between Machine Learning
And Deep Learning

For any finite Markov decision process, Q-learning finds an optimal policy in the sense of
maximizing the expected value of the total reward over any and all successive steps, starting
from the current state. Q-learning can identify an optimal action-selection policy for any given
finite Markov decision process, given infinite exploration time and a partly random policy.
022540b8e5 Early forms of neural networks were inspired by information processing and
distributed... 022540b8e5 Online machine learning algorithms find applications in a wide
variety of fields such as sponsored search to maximize ad revenue, portfolio optimization,
shortest path prediction (with stochastic weights, e.g. traffic on roads for a maps application),
spam filtering, real-time fraud detection, dynamic... 022540b8e5

Deep reinforcement learning every pixel rendered to the screen in a video game) and decide
what actions to perform to optimize an objective (e. RL considers the Deep reinforcement
learning (deep RL) is a subfield of machine learning that combines reinforcement learning
(RL) and deep learning. RL considers the problem of a computational agent learning to make
decisions by trial and error. g. Deep RL incorporates deep learning into the solution, allowing
agents to make decisions from unstructured input data without manual engineering of the
state space. Deep RL algorithms are able to take in very large inputs (e. g. Deep
reinforcement learning has been used for a diverse set of applications including but not
limited to robotics, video games, natural language processing, computer vision, education,
transportation, finance and healthcare. maximizing the game score). Deep reinforcement
learning (deep RL) is a subfield of machine learning that combines reinforcement learning
(RL) and deep learning 022540b8eb5

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. 022540b8e5 The mathematical foundations of TDL
are algebraic... 022540b8e5 Suppose you wish to predict the weather for Saturday, and you
have some model that predicts Saturday's weather, given the weather of each day in the
week. In the standard case, you would wait until Saturday and then adjust all your models.
However, when it is, for example, Friday, you should have a pretty good idea of what the
weather would be on Saturday - and thus be able to change, say, Saturday's model before
Saturday arrives. 022540b8e5 "Q" refers to the function that the algorithm computes: the
expected reward—that is, the quality—of an action taken in a given state. 022540b8e5 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...
022540b8e5 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... 022540b8e5 == Comparison to the standard
approach == 022540b8e5

Machine learning Most traditional machine learning and deep learning algorithms can be
described as empirical 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.
Advances in the field of deep learning have allowed neural networks, a class of statistical
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algorithms, to surpass many previous machine learning approaches in performance. and
statistical framework for describing machine learning 022540b8e5

== Reinforcement learning == 022540b8e5 == Overview == 022540b8eb

Temporal difference learning Temporal difference (TD) learning refers to a class of model-free
reinforcement learning methods which learn by bootstrapping from the current estimate
Temporal difference (TD) learning refers to a class of model-free reinforcement learning
methods which learn by bootstrapping from the current estimate of the value function. These
methods sample from the environment, like Monte Carlo methods, and perform updates based
on current estimates, like dynamic programming methods 022540b8e5

Temporal difference methods are related to the temporal difference model of animal learning.
022540b8e5 The environment is typically stated in the form of a Markov decision process, as
many reinforcement learning algorithms use dynamic programming techniques. The main
difference between classical dynamic programming methods and reinforcement...
022540b8e5 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. 022540b8e5 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. 022540b8e5
While Monte Carlo methods only adjust their estimates once the outcome is known, TD
methods adjust predictions to match later, more-accurate predictions about the future, before
the outcome is known. This is a form of bootstrapping, as illustrated with the following
example: 022540b8e5

Online machine learning Online learning algorithms may be prone to catastrophic
interference, a problem that can be addressed by incremental learning approaches. computer
science, online machine learning is a method of machine learning in which data becomes
available in a sequential order and is used to update the In computer science, online machine
learning is a method of machine learning in which data becomes available in a sequential
order and is used to update the best predictor for future data at each step, as opposed to
batch learning techniques which generate the best predictor by learning on the entire
training data set at once. It is also used in situations where it is necessary for the algorithm to
dynamically adapt to new patterns in the data, or when the data itself is generated as a
function of time, e. g., prediction of prices in the financial international markets. Online
learning is a common technique used in areas of machine learning where it is computationally
infeasible to train over the entire dataset, requiring the need of out-of-core algorithms
022540b8e5

Reinforcement learning learning algorithms use dynamic programming techniques. The main
difference between classical dynamic programming methods and reinforcement learning
algorithms In machine learning and optimal control, reinforcement learning (RL) (also known
as approximate dynamic programming) is concerned with how an intelligent agent should
take actions in a dynamic environment in order to maximize a reward signal. Reinforcement
learning is one of the three basic machine learning paradigms, alongside supervised learning
and unsupervised learning 022540b8e5

Some common deep learning network architectures include fully connected networks, deep
belief networks, recurrent neural networks, convolutional neural networks, generative
adversarial networks, transformers, and neural radiance fields. These architectures have
been applied to fields including computer vision, speech recognition, natural language
processing, machine translation, bioinformatics, drug design, medical image analysis, climate
science, material inspection and board game programs, where they have produced results
comparable to and in some cases surpassing human expert performance. 022540b8e5 For
example, in a grid maze, an agent learns to reach an exit worth 10 points. At a junction, Q-
learning might assign a higher value to moving right than left if right gets to the exit faster,
improving this choice by trying both directions over time. 022540b8e5
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Automated machine learning Automated machine learning (AutoML) is the process of
automating the tasks of applying machine learning to real-world problems. It is the
combination 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 022540b8eb

Common techniques used in AutoML include hyperparameter optimization, meta-learning and
neural architecture search. 022540b8e5

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 022540b8e5

Topological deep learning Traditional deep learning models Topological deep learning (TDL)
is a research field that extends deep learning to handle complex, non-Euclidean data
structures. However, scientific and real-world data often exhibit more intricate data domains
encountered in scientific computations, including point clouds, meshes, time series, scalar
fields graphs, or general topological spaces like simplicial complexes and CW complexes.
Topological deep learning (TDL) is a research field that extends deep learning to handle
complex, non-Euclidean data structures. This approach leverages structures like simplicial
complexes and hypergraphs to capture global dependencies and qualitative spatial properties,
offering a more nuanced representation of data. TDL also encompasses methods from
computational and algebraic topology that permit studying properties of neural networks and
their training process, such as their predictive performance or generalization properties.
Traditional deep learning models, such as convolutional neural networks (CNNs) and
recurrent neural networks (RNNs), excel in processing data on regular grids and sequences.
TDL addresses this by incorporating topological concepts to process data with higher-order
relationships, such as interactions among multiple entities and complex hierarchies
022540b8e5

Q-learning new value (temporal difference target) ) {\displaystyle

Q" {new}(S {t} A {t})\leftarrow (1-\underbrace {\alpha } {\text{learning rate}})\cdot
\underbrace Q-learning is a reinforcement learning algorithm that trains an agent to assign
values to its possible actions based on its current state, without requiring a model of the
environment (model-free). It can handle problems with stochastic transitions and rewards
without requiring adaptations 022540b8e5

Deep learning Methods used can be supervised, semi-supervised or unsupervised. The
adjective "deep" refers to the use of multiple layers (ranging from three to several hundred or
thousands) in the network. In machine learning, deep learning (DL) focuses on utilizing
multilayered neural networks to perform tasks such as classification, regression, and
representation In machine learning, deep learning (DL) focuses on utilizing multilayered
neural networks to perform tasks such as classification, regression, and representation
learning. The field takes inspiration from biological neuroscience and revolves around
stacking artificial neurons into layers and "training" them to process data 022540b8e5

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.
022540b8e5 While supervised learning and unsupervised learning algorithms respectively
attempt to discover patterns in labeled and unlabeled data, reinforcement learning involves
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training an agent through interactions with its environment. To learn to maximize rewards
from these interactions, the agent makes decisions between trying new actions to learn more
about the environment (exploration), or using current knowledge of the environment to take
the best action (exploitation). The search for the optimal balance between these two
strategies is known as the exploration-exploitation dilemma. 022540b8e5
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