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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... c7d89481b8

Model-free (reinforcement learning) (November 13, 2018). ; Barto, Andrew G.
Reinforcement Learning: An Introduction (PDF) (Second ed. A model-free RL
algorithm can be thought of as an "explicit" trial-and-error algorithm. Typical
examples of model-free algorithms include Monte Carlo (MC) RL, SARSA, and Q-
learning. ). algorithms are listed as follows: Sutton, Richard S. A Bradford In
reinforcement learning (RL), a model-free algorithm is an algorithm which does not
estimate the transition probability distribution (and the reward function) associated
with the Markov decision process (MDP), which, in RL, represents the problem to
be solved. The transition probability distribution (or transition model) and the
reward function are often collectively called the "model" of the environment (or
MDP), hence the name "model-free" c7d89481b8

Temporal difference learning Reinforcement Learning: An Introduction (2nd ed.
multiple names: authors list (link) Sutton, Richard S. These methods sample from
the environment, like Monte Carlo methods, and perform updates based on current
estimates, like dynamic programming methods. ). ; Barto, Andrew G. Cambridge,
MA: MIT Press 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. (2018) c7d89481b8

Q-learning It can handle problems with stochastic transitions and rewards without
requiring adaptations. model-free reinforcement learning Reinforcement Learning:
An Introduction by Richard Sutton and Andrew S. See &quot;6. Barto, an online
textbook. 5 Q-Learning: Off-Policy 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) c7d89481b8

Richard S. Sutton elected Fellow of the Royal Society of London. He received the
2024 Turing Award with Andrew Barto. S. Sutton is considered one of the founders
of modern computational reinforcement learning. , Reinforcement Learning: An
Introduction. Sutton, R. G. He is a professor of computing science at the University
of Alberta, fellow & Chief Scientific Advisor at the Alberta Machine Intelligence
Institute, and a research scientist at Keen Technologies. Also translated into
Japanese Richard Stuart Sutton (born 1957 or 1958) is a Canadian computer
scientist. , Barto, A. MIT Press, 1998. In particular, he contributed to temporal
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difference learning and policy gradient methods c7d89481b8

Reinforcement learning Reinforcement learning is one of the three basic machine
learning paradigms, alongside supervised learning and unsupervised learning.
Reinforcement learning (RL) is an interdisciplinary area of machine learning and
optimal control concerned with how an intelligent agent should take actions
Reinforcement learning (RL) is an interdisciplinary area of machine learning and
optimal control concerned with how an intelligent agent should take actions in a
dynamic environment in order to maximize a reward signal c7d89481b8

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.
c7d89481b8

State–action–reward–state–action Connectionist Systems&quot; by Rummery
&amp; Niranjan (1994) Reinforcement Learning: An Introduction Richard S. 4)
Wiering, Marco; State–action–reward–state–action (SARSA) is an algorithm for
learning a Markov decision process policy, used in the reinforcement learning area
of machine learning. Barto (chapter 6. It was proposed by Rummery and Niranjan
in a technical note with the name "Modified Connectionist Q-Learning" (MCQ-L).
Sutton and Andrew G. The alternative name SARSA, proposed by Rich Sutton, was
only mentioned as a footnote c7d89481b8

It has been applied to underactuated robotics, self-driving cars, quadcopter
navigation, helicopter aerobatics, and locomotion. c7d89481b8

Andrew Barto Richard Sutton, with Andrew Gehret Barto (born 1948) is an
American computer scientist, currently Professor Emeritus of computer science at
University of Massachusetts Amherst. Barto is best known for his foundational
contributions to the field of modern computational reinforcement learning.
Autonomous Learning Laboratory (initially the Adaptive Network Laboratory),
which generated several key ideas in reinforcement learning c7d89481b8

While Monte Carlo methods only adjust their estimates once the final outcome is
known, TD methods adjust predictions to match later, more accurate, predictions
about the future before the final outcome is known. This is a form of bootstrapping,
as illustrated with the following example: c7d89481b8

Imitation learning Sutton, Richard S. Adaptive computation and machine learning
series (Second ed Imitation learning is a paradigm in reinforcement learning,
where an agent learns to perform a task by supervised learning from expert
demonstrations. ; Barto, Andrew G. Reinforcement learning: an introduction. It is
also called learning from demonstration and apprenticeship learning.
ISBN 978-0-13-461099-3. (2018) c7d89481b8

Mountain car problem Sutton, Richard S. 2011. The car is situated in a valley and
must learn to leverage potential energy by driving up the opposite hill before the
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car is able to make it to the goal at the top of the rightmost hill. Eligibility
Traces&quot;. ; Barto, Andrew G. ; Bach, Francis (13 November 2018).
Reinforcement Learning: An Introduction (Second ed Mountain Car, a standard
testing domain in Reinforcement learning, is a problem in which an under-powered
car must drive up a steep hill. Since gravity is stronger than the car's engine, even
at full throttle, the car cannot simply accelerate up the steep slope. &quot;7. The
domain has been used as a test bed in various reinforcement learning papers
c7d89481b8

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... c7d89481b8 Monte Carlo estimation is a central
component of many model-free RL algorithms. The MC learning algorithm is
essentially an important branch of generalized policy iteration... c7d89481b8

Deep reinforcement learning maximizing the game score). RL considers the
problem of a computational agent learning to make decisions by trial and error.
Deep reinforcement learning (deep RL) is a subfield of machine learning that
combines reinforcement learning (RL) and deep learning. 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. Deep RL algorithms are able to take in very large inputs (e. RL
considers the problem Deep reinforcement learning (deep RL) is a subfield of
machine learning that combines reinforcement learning (RL) and deep learning. g.
every pixel rendered to the screen in a video game) and decide what actions to
perform to optimize an objective (e. 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 c7d89481b8

Reinforcement learning differs from supervised learning in not needing labelled
input-output pairs to be presented, and in not needing sub-optimal actions to be
explicitly corrected. Instead, the focus is on finding a balance between exploration
(of uncharted territory) and exploitation (of current knowledge) with the goal of
maximizing the cumulative reward (the feedback of which might be incomplete or
delayed). The search for this balance is... c7d89481b8 This name reflects the fact
that the main function for updating the Q-value depends on the current state of the
agent "S1", the action the agent chooses "A1", the reward "R2" the agent gets for
choosing this action, the state "S2" that the agent enters after taking that action,
and finally the next action "A2" the agent chooses in its new state. The acronym for
the quintuple (St, At, Rt+1, St+1, At+1) is SARSA. Some authors use... c7d89481b8
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