
Transfer Learning In Deep Learning
== History == e6ebdb7f0c Application of statistics e6ebdb7f0c A subfield of soft computing e6ebdb7f0c
"Q" refers to the function that the algorithm computes: the expected reward—that is, the quality—of an
action taken in a given state. e6ebdb7f0c An applied science e6ebdb7f0c Human learning begins at birth
and may even start before birth and continues until death as a consequence of ongoing interactions
between people and their environment. The nature and processes involved in learning are studied in
many established fields (including educational psychology, neuropsychology, experimental psychology,
Cognitive science, and pedagogy), as well as emerging fields of knowledge (e.g. with a shared interest in
the topic of learning from safety events such as incidents or accidents, or in collaborative learning health
systems). Research in such fields has led to the significant identification... e6ebdb7f0c An academic
discipline e6ebdb7f0c == Reinforcement learning == e6ebdb7f0c 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. e6ebdb7f0c

Transfer learning This topic is related to the psychological literature on transfer of learning, although
practical ties between the two fields are limited. Reusing or transferring information from previously
learned tasks to new tasks has the potential to significantly improve learning efficiency. For example, for
image classification, knowledge gained while learning to recognize cars could be applied when trying to
recognize trucks. Transfer learning (TL) is a technique in machine learning (ML) in which knowledge
learned from a task is re-used in order to boost performance on a related Transfer learning (TL) is a
technique in machine learning (ML) in which knowledge learned from a task is re-used in order to boost
performance on a related task e6ebdb7f0c
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Feature learning can be either supervised, unsupervised, or self-supervised: e6ebdb7f0c 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... e6ebdb7f0c 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. e6ebdb7f0c == History == e6ebdb7f0c

Machine learning Advances in the field of deep learning have allowed neural networks, a class of
statistical algorithms, to surpass many previous machine learning approaches 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
algorithms, to surpass many previous machine learning approaches in performance e6ebdb7f0c

A branch of artificial intelligence e6ebdb7f0c

Reinforcement learning Reinforcement learning is one of the three basic machine learning paradigms,
alongside supervised learning and unsupervised learning. In machine learning and optimal control,
reinforcement learning (RL) (also known as approximate dynamic programming) is concerned with how
an intelligent 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 e6ebdb7f0c

== How can machine learning be categorized? == e6ebdb7f0c

Topological deep learning 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. TDL also encompasses methods
from computational and algebraic topology that permit studying properties of neural networks and their
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training process, such as their predictive performance or generalization properties. 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. Traditional deep learning models
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 e6ebdb7f0c

Q-learning It can handle problems with stochastic transitions and rewards without requiring adaptations.
Q-learning algorithm. In 2014, Google DeepMind patented an application of Q-learning to deep learning,
entitled &quot;deep reinforcement learning&quot; or &quot;deep Q-learning 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) e6ebdb7f0c

Representation learning In machine learning (ML), representation learning or feature learning is a set of
techniques that allow a system to automatically discover the representations 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. This replaces
manual feature engineering and allows a machine to both learn the features and use them to perform a
specific task e6ebdb7f0c

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... e6ebdb7f0c While supervised learning and unsupervised learning
algorithms respectively attempt to discover patterns in labeled and unlabeled data, reinforcement
learning involves 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
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exploration–exploitation dilemma. e6ebdb7f0c In 1992, Lorien Pratt formulated the discriminability-based
transfer... e6ebdb7f0c 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. e6ebdb7f0c == Overview == e6ebdb7f0c 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. e6ebdb7f0c 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. e6ebdb7f0c The
mathematical foundations of TDL are algebraic... e6ebdb7f0c

Outline of machine learning Comparison of machine learning software Comparison of deep learning
software Amazon Machine Learning Microsoft Azure Machine Learning Studio DistBelief (replaced The
following outline is provided as an overview of, and topical guide to, machine learning: e6ebdb7f0c

A subfield of computer science e6ebdb7f0c A branch of science e6ebdb7f0c

Learning Some learning is immediate, induced by a single event (e. The changes induced by learning
often last a lifetime, and it is hard to distinguish learned material that seems to be "lost" from that which
cannot be retrieved. g. being burned Learning is the process of acquiring new understanding, knowledge,
behavior, skills, values, attitudes, and preferences. There is also evidence for some kind of learning in
certain plants. some machines. being burned by a hot stove), but much skill and knowledge accumulate
from repeated experiences. The ability to learn is possessed by humans, other animals, and some
machines. Some learning is immediate, induced by a single event (e. There is also evidence for some kind
of learning in certain plants. g e6ebdb7f0c

Since transfer learning makes use of training with multiple objective functions it is related to cost-
sensitive machine learning and multi-objective optimization. e6ebdb7f0c In 1976, Bozinovski and Fulgosi
published a paper addressing transfer learning in neural network training. The paper gives a
mathematical and geometrical model of the topic. In 1981, a report considered the application of transfer
learning to a dataset of images representing letters of computer terminals, experimentally demonstrating
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positive and negative transfer learning. e6ebdb7f0c

Deep learning The field takes inspiration from biological neuroscience and revolves around stacking
artificial neurons into layers and "training" them to process data. The adjective "deep" refers to the use of
multiple layers (ranging from three to several hundred or thousands) in the network. Methods used can
be supervised, semi-supervised or unsupervised. 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 e6ebdb7f0c

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. e6ebdb7f0c
Early forms of neural networks were inspired by information processing and distributed... e6ebdb7f0c

Deep reinforcement learning RL considers the problem of a computational agent learning to make
decisions by trial and error. g. g. every pixel rendered to the screen in a video game) and decide what
actions to perform to optimize an objective (e. Deep reinforcement learning (deep RL) is a subfield of
machine learning that combines reinforcement learning (RL) and deep learning. Deep RL algorithms are
able to take in very large inputs (e. Deep RL incorporates deep learning into the solution, allowing agents
to make decisions from unstructured input data without manual engineering of the state space. RL
considers the Deep reinforcement learning (deep RL) is a subfield of machine learning that combines
reinforcement learning (RL) and deep learning. maximizing the game score). 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
e6ebdb7f0c

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,
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where they have produced results comparable to and in some cases surpassing human expert
performance. e6ebdb7f0c
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