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Planning with Markov Decision Processes
The Contemporary Introduction to Deep
Reinforcement Learning that Combines Theory and
Practice Deep reinforcement learning (deep RL)
combines deep learning and reinforcement learning,
in which artificial agents learn to solve sequential
decision-making problems. In the past decade deep
RL has achieved remarkable results on a range of
problems, from single and multiplayer games—such
as Go, Atari games, and DotA 2—to robotics.
Foundations of Deep Reinforcement Learning is an
introduction to deep RL that uniquely combines both
theory and implementation. It starts with intuition,
then carefully explains the theory of deep RL
algorithms, discusses implementations in its
companion software library SLM Lab, and finishes with
the practical details of getting deep RL to work. This
guide is ideal for both computer science students and
software engineers who are familiar with basic
machine learning concepts and have a working
understanding of Python. Understand each key aspect
of a deep RL problem Explore policy- and value-based
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algorithms, including
REINFORCE,
SARSA, DQN,
Double DQN, and Prioritized Experience Replay (PER)
Delve into combined algorithms, including Actor-Critic
and Proximal Policy Optimization (PPO) Understand
how algorithms can be parallelized synchronously and
asynchronously Run algorithms in SLM Lab and learn
the practical implementation details for getting deep
RL to work Explore algorithm benchmark results with
tuned hyperparameters Understand how deep RL
environments are designed Register your book for
convenient access to downloads, updates, and/or
corrections as they become available. See inside book
for details.

Artificial Intelligence Methods in the
Environmental Sciences
The open access two-volume set LNCS 12224 and
12225 constitutes the refereed proceedings of the
32st International Conference on Computer Aided
Verification, CAV 2020, held in Los Angeles, CA, USA,
in July 2020.* The 43 full papers presented together
with 18 tool papers and 4 case studies, were carefully
reviewed and selected from 240 submissions. The
papers were organized in the following topical
sections: Part I: AI verification; blockchain and
Security; Concurrency; hardware verification and
decision procedures; and hybrid and dynamic
systems. Part II: model checking; software
verification; stochastic systems; and synthesis. *The
conference was held virtually due to the COVID-19
pandemic.
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Game theory is the mathematical study of interaction
among independent, self-interested agents. The
audience for game theory has grown dramatically in
recent years, and now spans disciplines as diverse as
political science, biology, psychology, economics,
linguistics, sociology, and computer science, among
others. What has been missing is a relatively short
introduction to the field covering the common basis
that anyone with a professional interest in game
theory is likely to require. Such a text would minimize
notation, ruthlessly focus on essentials, and yet not
sacrifice rigor. This Synthesis Lecture aims to fill this
gap by providing a concise and accessible
introduction to the field. It covers the main classes of
games, their representations, and the main concepts
used to analyze them.

Reinforcement Learning
Quantum Machine Learning bridges the gap between
abstract developments in quantum computing and
the applied research on machine learning. Paring
down the complexity of the disciplines involved, it
focuses on providing a synthesis that explains the
most important machine learning algorithms in a
quantum framework. Theoretical advances in
quantum computing are hard to follow for computer
scientists, and sometimes even for researchers
involved in the field. The lack of a step-by-step guide
hampers the broader understanding of this emergent
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interdisciplinary
of research.
Quantum Machine
Learning sets the scene for a deeper understanding of
the subject for readers of different backgrounds. The
author has carefully constructed a clear comparison
of classical learning algorithms and their quantum
counterparts, thus making differences in
computational complexity and learning performance
apparent. This book synthesizes of a broad array of
research into a manageable and concise presentation,
with practical examples and applications. Bridges the
gap between abstract developments in quantum
computing with the applied research on machine
learning Provides the theoretical minimum of machine
learning, quantum mechanics, and quantum
computing Gives step-by-step guidance to a broader
understanding of this emergent interdisciplinary body
of research

Essentials of Game Theory
The significantly expanded and updated new edition
of a widely used text on reinforcement learning, one
of the most active research areas in artificial
intelligence. Reinforcement learning, one of the most
active research areas in artificial intelligence, is a
computational approach to learning whereby an agent
tries to maximize the total amount of reward it
receives while interacting with a complex, uncertain
environment. In Reinforcement Learning, Richard
Sutton and Andrew Barto provide a clear and simple
account of the field's key ideas and algorithms. This
second edition has been significantly expanded and
updated, presenting new topics and updating
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coverage of other
topics. Like
the first edition, this
second edition focuses on core online learning
algorithms, with the more mathematical material set
off in shaded boxes. Part I covers as much of
reinforcement learning as possible without going
beyond the tabular case for which exact solutions can
be found. Many algorithms presented in this part are
new to the second edition, including UCB, Expected
Sarsa, and Double Learning. Part II extends these
ideas to function approximation, with new sections on
such topics as artificial neural networks and the
Fourier basis, and offers expanded treatment of offpolicy learning and policy-gradient methods. Part III
has new chapters on reinforcement learning's
relationships to psychology and neuroscience, as well
as an updated case-studies chapter including AlphaGo
and AlphaGo Zero, Atari game playing, and IBM
Watson's wagering strategy. The final chapter
discusses the future societal impacts of reinforcement
learning.

Tools and Algorithms for the
Construction and Analysis of Systems
Progress in the application of machine learning (ML)
to the physical and life sciences has been rapid. A
decade ago, the method was mainly of interest to
those in computer science departments, but more
recently ML tools have been developed that show
significant potential across wide areas of science.
There is a growing consensus that ML software, and
related areas of artificial intelligence, may, in due
course, become as fundamental to scientific research
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themselves.
a perception remains
that ML is obscure or esoteric, that only computer
scientists can really understand it, and that few
meaningful applications in scientific research exist.
This book challenges that view. With contributions
from leading research groups, it presents in-depth
examples to illustrate how ML can be applied to real
chemical problems. Through these examples, the
reader can both gain a feel for what ML can and
cannot (so far) achieve, and also identify
characteristics that might make a problem in physical
science amenable to a ML approach. This text is a
valuable resource for scientists who are intrigued by
the power of machine learning and want to learn
more about how it can be applied in their own field.

General Video Game Artificial
Intelligence
The increasing complexity of our world demands new
perspectives on the role of technology in decision
making. Human decision making has its li- tations in
terms of information-processing capacity. We need
new technology to cope with the increasingly complex
and information-rich nature of our modern society.
This is particularly true for critical environments such
as crisis management and tra?c management, where
humans need to engage in close collaborations with
arti?cial systems to observe and understand the
situation and respond in a sensible way. We believe
that close collaborations between humans and
arti?cial systems will become essential and that the
importance of research into Interactive Collaborative
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(ICIS) isLearning
self-evident.
Developments in information and communication
technology have ra- cally changed our working
environments. The vast amount of information
available nowadays and the wirelessly networked
nature of our modern so- ety open up new
opportunities to handle di?cult decision-making
situations such as computer-supported situation
assessment and distributed decision making. To make
good use of these new possibilities, we need to
update our traditional views on the role and
capabilities of information systems. The aim of the
Interactive Collaborative Information Systems project
is to develop techniques that support humans in
complex information en- ronments and that facilitate
distributed decision-making capabilities. ICIS
emphasizes the importance of building actor-agent
communities: close c- laborations between human
and arti?cial actors that highlight their comp- mentary
capabilities, and in which task distribution is ?exible
and adaptive.

Efficient Reinforcement Learning Using
Gaussian Processes
Content Description. #Includes bibliographical
references and index.

An Introduction to Deep Reinforcement
Learning
The volume of data that is generated, stored, and
communicated across different industrial sections,
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has been rapidly expanding. The recent developments
in cellular telecommunications and distributed/parallel
computation technology have enabled real-time
collection and processing of the generated data
across different sections. On the one hand, the
internet of things (IoT) enabled by cellular
telecommunication industry connects various types of
sensors that can collect heterogeneous data. On the
other hand, the recent advances in computational
capabilities such as parallel processing in graphical
processing units (GPUs) and distributed processing
over cloud computing clusters enabled the processing
of a vast amount of data. There has been a vital need
to discover important patterns and infer trends from a
large volume of data (so-called Big Data) to empower
data-driven decision-making processes. Tools and
techniques have been developed in machine learning
to draw insightful conclusions from available data in a
structured and automated fashion. Machine learning
algorithms are based on concepts and tools
developed in several fields including statistics,
artificial intelligence, information theory, cognitive
science, and control theory. The recent advances in
machine learning have had a broad range of
applications in different scientific disciplines. This
book covers recent advances of machine learning
techniques in a broad range of applications in smart
cities, automated industry, and emerging businesses.

Deep Learning for Computer Architects
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Machine Learning
A comprehensive and rigorous introduction for
graduate students and researchers, with applications
in sequential decision-making problems.

Federated Learning
This book explores a central issue in artificial
intelligence, cognitive science, and artificial life: how
to design information structures and processes that
create and adapt intelligent agents through evolution
and learning. Among the first uses of the computer
was the development of programs to model
perception, reasoning, learning, and evolution.
Further developments resulted in computers and
programs that exhibit aspects of intelligent behavior.
The field of artificial intelligence is based on the
premise that thought processes can be
computationally modeled. Computational molecular
biology brought a similar approach to the study of
living systems. In both cases, hypotheses concerning
the structure, function, and evolution of cognitive
systems (natural as well as synthetic) take the form of
computer programs that store, organize, manipulate,
and use information. Systems whose information
processing structures are fully programmed are
difficult to design for all but the simplest applications.
Real-world environments call for systems that are
able to modify their behavior by changing their
information processing structures. Cognitive and
information structures and processes, embodied in
living systems, display many effective designs for
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They are also a source of
ideas for designing artificial intelligent agents. This
book explores a central issue in artificial intelligence,
cognitive science, and artificial life: how to design
information structures and processes that create and
adapt intelligent agents through evolution and
learning. The book is organized around four topics:
the power of evolution to determine effective
solutions to complex tasks, mechanisms to make
evolutionary design scalable, the use of evolutionary
search in conjunction with local learning algorithms,
and the extension of evolutionary search in novel
directions.

Introduction to Semi-supervised
Learning
Research on general video game playing aims at
designing agents or content generators that can
perform well in multiple video games, possibly
without knowing the game in advance and with little
to no specific domain knowledge. The general video
game AI framework and competition propose a
challenge in which researchers can test their favorite
AI methods with a potentially infinite number of
games created using the Video Game Description
Language. The open-source framework has been used
since 2014 for running a challenge. Competitors
around the globe submit their best approaches that
aim to generalize well across games. Additionally, the
framework has been used in AI modules by many
higher-education institutions as assignments, or as
proposed projects for final year (undergraduate and
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and Ph.D.Learning
candidates. The present
book, written by the developers and organizers of the
framework, presents the most interesting highlights of
the research performed by the authors during these
years in this domain. It showcases work on methods
to play the games, generators of content, and video
game optimization. It also outlines potential further
work in an area that offers multiple research
directions for the future.

Adaptive Representations for
Reinforcement Learning
Lifelong Machine Learning, Second Edition is an
introduction to an advanced machine learning
paradigm that continuously learns by accumulating
past knowledge that it then uses in future learning
and problem solving. In contrast, the current
dominant machine learning paradigm learns in
isolation: given a training dataset, it runs a machine
learning algorithm on the dataset to produce a model
that is then used in its intended application. It makes
no attempt to retain the learned knowledge and use it
in subsequent learning. Unlike this isolated system,
humans learn effectively with only a few examples
precisely because our learning is very knowledgedriven: the knowledge learned in the past helps us
learn new things with little data or effort. Lifelong
learning aims to emulate this capability, because
without it, an AI system cannot be considered truly
intelligent. Research in lifelong learning has
developed significantly in the relatively short time
since the first edition of this book was published. The
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purpose of this
second
edition
is to expand the
definition of lifelong learning, update the content of
several chapters, and add a new chapter about
continual learning in deep neural networks-which has
been actively researched over the past two or three
years. A few chapters have also been reorganized to
make each of them more coherent for the reader.
Moreover, the authors want to propose a unified
framework for the research area. Currently, there are
several research topics in machine learning that are
closely related to lifelong learning-most notably, multitask learning, transfer learning, and meta-learningbecause they also employ the idea of knowledge
sharing and transfer. This book brings all these topics
under one roof and discusses their similarities and
differences. Its goal is to introduce this emerging
machine learning paradigm and present a
comprehensive survey and review of the important
research results and latest ideas in the area. This
book is thus suitable for students, researchers, and
practitioners who are interested in machine learning,
data mining, natural language processing, or pattern
recognition. Lecturers can readily use the book for
courses in any of these related fields.

Adaptive Algorithms and Stochastic
Approximations
Reinforcement learning is a mathematical framework
for developing computer agents that can learn an
optimal behavior by relating generic reward signals
with its past actions. With numerous successful
applications in business intelligence, plant control,
Page 13/37

Read Free Algorithms For Reinforcement
Learning Synthesis Lectures On Artificial
Intelligence
Machine
Learning
and gaming, And
the RL
framework
is ideal for decision
making in unknown environments with large amo

Advances in the Evolutionary Synthesis
of Intelligent Agents
Simulation-Based Optimization: Parametric
Optimization Techniques and Reinforcement Learning
introduce the evolving area of static and dynamic
simulation-based optimization. Covered in detail are
model-free optimization techniques – especially
designed for those discrete-event, stochastic systems
which can be simulated but whose analytical models
are difficult to find in closed mathematical forms. Key
features of this revised and improved Second Edition
include: · Extensive coverage, via step-by-step
recipes, of powerful new algorithms for static
simulation optimization, including simultaneous
perturbation, backtracking adaptive search and
nested partitions, in addition to traditional methods,
such as response surfaces, Nelder-Mead search and
meta-heuristics (simulated annealing, tabu search,
and genetic algorithms) · Detailed coverage of the
Bellman equation framework for Markov Decision
Processes (MDPs), along with dynamic programming
(value and policy iteration) for discounted, average,
and total reward performance metrics · An in-depth
consideration of dynamic simulation optimization via
temporal differences and Reinforcement Learning: QLearning, SARSA, and R-SMART algorithms, and policy
search, via API, Q-P-Learning, actor-critics, and
learning automata · A special examination of neuralnetwork-based function approximation for
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Reinforcement
Learning,
semi-Markov
processes (SMDPs), finite-horizon problems, two time
scales, case studies for industrial tasks, computer
codes (placed online) and convergence proofs, via
Banach fixed point theory and Ordinary Differential
Equations Themed around three areas in separate
sets of chapters – Static Simulation Optimization,
Reinforcement Learning and Convergence Analysis –
this book is written for researchers and students in
the fields of engineering (industrial, systems,
electrical and computer), operations research,
computer science and applied mathematics.

Program Synthesis
Presenting a theory of the theoryless, a computer
scientist provides a model of how effective behavior
can be learned even in a world as complex as our
own, shedding new light on human nature.

Probably Approximately Correct
Adaptive systems are widely encountered in many
applications ranging through adaptive filtering and
more generally adaptive signal processing, systems
identification and adaptive control, to pattern
recognition and machine intelligence: adaptation is
now recognised as keystone of "intelligence" within
computerised systems. These diverse areas echo the
classes of models which conveniently describe each
corresponding system. Thus although there can
hardly be a "general theory of adaptive systems"
encompassing both the modelling task and the design
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of the adaptation
nevertheless, these
diverse issues have a major common component:
namely the use of adaptive algorithms, also known as
stochastic approximations in the mathematical
statistics literature, that is to say the adaptation
procedure (once all modelling problems have been
resolved). The juxtaposition of these two expressions
in the title reflects the ambition of the authors to
produce a reference work, both for engineers who use
these adaptive algorithms and for probabilists or
statisticians who would like to study stochastic
approximations in terms of problems arising from real
applications. Hence the book is organised in two
parts, the first one user-oriented, and the second
providing the mathematical foundations to support
the practice described in the first part. The book
covers the topcis of convergence, convergence rate,
permanent adaptation and tracking, change
detection, and is illustrated by various realistic
applications originating from these areas of
applications.

Retrosynthetic Analysis and Synthesis of
Natural Products 1
A comprehensive and rigorous introduction for
graduate students and researchers, with applications
in sequential decision-making problems.

Reinforcement Learning-Enabled
Intelligent Energy Management for
Hybrid Electric Vehicles
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learning paradigm
concerned with learning to control a system so as to
maximize a numerical performance measure that
expresses a long-term objective. What distinguishes
reinforcement learning from supervised learning is
that only partial feedback is given to the learner
about the learner's predictions. Further, the
predictions may have long term effects through
influencing the future state of the controlled system.
Thus, time plays a special role. The goal in
reinforcement learning is to develop efficient learning
algorithms, as well as to understand the algorithms'
merits and limitations. Reinforcement learning is of
great interest because of the large number of
practical applications that it can be used to address,
ranging from problems in artificial intelligence to
operations research or control engineering. In this
book, we focus on those algorithms of reinforcement
learning that build on the powerful theory of dynamic
programming.We give a fairly comprehensive catalog
of learning problems, describe the core ideas, note a
large number of state of the art algorithms, followed
by the discussion of their theoretical properties and
limitations.

Lifelong Machine Learning
Reinforcement Learning for Optimal Feedback Control
develops model-based and data-driven reinforcement
learning methods for solving optimal control problems
in nonlinear deterministic dynamical systems. In order
to achieve learning under uncertainty, data-driven
methods for identifying system models in real-time
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are also developed.
The book
illustrates the
advantages gained from the use of a model and the
use of previous experience in the form of recorded
data through simulations and experiments. The
book’s focus on deterministic systems allows for an indepth Lyapunov-based analysis of the performance of
the methods described during the learning phase and
during execution. To yield an approximate optimal
controller, the authors focus on theories and methods
that fall under the umbrella of actor–critic methods for
machine learning. They concentrate on establishing
stability during the learning phase and the execution
phase, and adaptive model-based and data-driven
reinforcement learning, to assist readers in the
learning process, which typically relies on
instantaneous input-output measurements. This
monograph provides academic researchers with
backgrounds in diverse disciplines from aerospace
engineering to computer science, who are interested
in optimal reinforcement learning functional analysis
and functional approximation theory, with a good
introduction to the use of model-based methods. The
thorough treatment of an advanced treatment to
control will also interest practitioners working in the
chemical-process and power-supply industry.

Simulation-Based Optimization
Deep reinforcement learning is the combination of
reinforcement learning (RL) and deep learning. This
field of research has recently been able to solve a
wide range of complex decision-making tasks that
were previously out of reach for a machine. Deep RL
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opens up many
new
applications
in domains such as
healthcare, robotics, smart grids, finance, and many
more. This book provides the reader with a starting
point for understanding the topic. Although written at
a research level it provides a comprehensive and
accessible introduction to deep reinforcement
learning models, algorithms and techniques.
Particular focus is on the aspects related to
generalization and how deep RL can be used for
practical applications. Written by recognized experts,
this book is an important introduction to Deep
Reinforcement Learning for practitioners, researchers
and students alike.

Quantum Machine Learning
Reinforcement learning encompasses both a science
of adaptive behavior of rational beings in uncertain
environments and a computational methodology for
finding optimal behaviors for challenging problems in
control, optimization and adaptive behavior of
intelligent agents. As a field, reinforcement learning
has progressed tremendously in the past decade. The
main goal of this book is to present an up-to-date
series of survey articles on the main contemporary
sub-fields of reinforcement learning. This includes
surveys on partially observable environments,
hierarchical task decompositions, relational
knowledge representation and predictive state
representations. Furthermore, topics such as transfer,
evolutionary methods and continuous spaces in
reinforcement learning are surveyed. In addition,
several chapters review reinforcement learning
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methods in robotics,
in games,
and in computational
neuroscience. In total seventeen different subfields
are presented by mostly young experts in those
areas, and together they truly represent a state-of-theart of current reinforcement learning research. Marco
Wiering works at the artificial intelligence department
of the University of Groningen in the Netherlands. He
has published extensively on various reinforcement
learning topics. Martijn van Otterlo works in the
cognitive artificial intelligence group at the Radboud
University Nijmegen in The Netherlands. He has
mainly focused on expressive knowledge
representation in reinforcement learning settings.

Reinforcement Learning Algorithms:
Analysis and Applications
Program synthesis is the task of automatically finding
a program in the underlying programming language
that satisfies the user intent expressed in the form of
some specification. Since the inception of artificial
intelligence in the 1950s, this problem has been
considered the holy grail of Computer Science.
Despite inherent challenges in the problem such as
ambiguity of user intent and a typically enormous
search space of programs, the field of program
synthesis has developed many different techniques
that enable program synthesis in different real-life
application domains. It is now used successfully in
software engineering, biological discovery, computeraided education, end-user programming, and data
cleaning. In the last decade, several applications of
synthesis in the field of programming by examples
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have been deployed
in mass-market
products. This monograph is a general overview of
the state-of-the-art approaches to program synthesis,
its applications, and subfields. It discusses the general
principles common to all modern synthesis
approaches such as syntactic bias, oracle-guided
inductive search, and optimization techniques. We
then present a literature review covering the four
most common state-of-the-art techniques in program
synthesis: enumerative search, constraint solving,
stochastic search, and deduction-based programming
by examples. It concludes with a brief list of future
horizons for the field.

Bandit Algorithms
Machine Learning for Subsurface Characterization
develops and applies neural networks, random
forests, deep learning, unsupervised learning,
Bayesian frameworks, and clustering methods for
subsurface characterization. Machine learning (ML)
focusses on developing computational
methods/algorithms that learn to recognize patterns
and quantify functional relationships by processing
large data sets, also referred to as the "big data."
Deep learning (DL) is a subset of machine learning
that processes "big data" to construct numerous
layers of abstraction to accomplish the learning task.
DL methods do not require the manual step of
extracting/engineering features; however, it requires
us to provide large amounts of data along with highperformance computing to obtain reliable results in a
timely manner. This reference helps the engineers,
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geoscientists
get familiar with data
science and analytics terminology relevant to
subsurface characterization and demonstrates the
use of data-driven methods for outlier detection,
geomechanical/electromagnetic characterization,
image analysis, fluid saturation estimation, and porescale characterization in the subsurface. Learn from
13 practical case studies using field, laboratory, and
simulation data Become knowledgeable with data
science and analytics terminology relevant to
subsurface characterization Learn frameworks,
concepts, and methods important for the engineer’s
and geoscientist’s toolbox needed to support

Reinforcement Learning
Statistical Reinforcement Learning
Machine learning, and specifically deep learning, has
been hugely disruptive in many fields of computer
science. The success of deep learning techniques in
solving notoriously difficult classification and
regression problems has resulted in their rapid
adoption in solving real-world problems. The
emergence of deep learning is widely attributed to a
virtuous cycle whereby fundamental advancements in
training deeper models were enabled by the
availability of massive datasets and high-performance
computer hardware. This text serves as a primer for
computer architects in a new and rapidly evolving
field. We review how machine learning has evolved
since its inception in the 1960s and track the key
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the emergence of the
powerful deep learning techniques that emerged in
the last decade. Next we review representative
workloads, including the most commonly used
datasets and seminal networks across a variety of
domains. In addition to discussing the workloads
themselves, we also detail the most popular deep
learning tools and show how aspiring practitioners
can use the tools with the workloads to characterize
and optimize DNNs. The remainder of the book is
dedicated to the design and optimization of hardware
and architectures for machine learning. As highperformance hardware was so instrumental in the
success of machine learning becoming a practical
solution, this chapter recounts a variety of
optimizations proposed recently to further improve
future designs. Finally, we present a review of recent
research published in the area as well as a taxonomy
to help readers understand how various contributions
fall in context.

Multi-Objective Decision Making
From household appliances to applications in robotics,
engineered systems involving complex dynamics can
only be as effective as the algorithms that control
them. While Dynamic Programming (DP) has provided
researchers with a way to optimally solve decision
and control problems involving complex dynamic
systems, its practical value was limited by algorithms
that lacked the capacity to scale up to realistic
problems. However, in recent years, dramatic
developments in Reinforcement Learning (RL), the
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model-free counterpart
of DP,
changed our
understanding of what is possible. Those
developments led to the creation of reliable methods
that can be applied even when a mathematical model
of the system is unavailable, allowing researchers to
solve challenging control problems in engineering, as
well as in a variety of other disciplines, including
economics, medicine, and artificial intelligence.
Reinforcement Learning and Dynamic Programming
Using Function Approximators provides a
comprehensive and unparalleled exploration of the
field of RL and DP. With a focus on continuousvariable problems, this seminal text details essential
developments that have substantially altered the field
over the past decade. In its pages, pioneering experts
provide a concise introduction to classical RL and DP,
followed by an extensive presentation of the state-ofthe-art and novel methods in RL and DP with
approximation. Combining algorithm development
with theoretical guarantees, they elaborate on their
work with illustrative examples and insightful
comparisons. Three individual chapters are dedicated
to representative algorithms from each of the major
classes of techniques: value iteration, policy iteration,
and policy search. The features and performance of
these algorithms are highlighted in extensive
experimental studies on a range of control
applications. The recent development of applications
involving complex systems has led to a surge of
interest in RL and DP methods and the subsequent
need for a quality resource on the subject. For
graduate students and others new to the field, this
book offers a thorough introduction to both the basics
and emerging methods. And for those researchers
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the fields of optimal and
adaptive control, machine learning, artificial
intelligence, and operations research, this resource
offers a combination of practical algorithms,
theoretical analysis, and comprehensive examples
that they will be able to adapt and apply to their own
work. Access the authors' website at
www.dcsc.tudelft.nl/rlbook/ for additional material,
including computer code used in the studies and
information concerning new developments.

Interactive Collaborative Information
Systems
For chemists, attempting to mimic nature by
synthesizing complex natural products from raw
material is a challenge that is fraught with pitfalls. To
tackle this unique but potentially rewarding task,
researchers can rely on well-established reactions and
methods of practice, or apply their own synthesis
methods to verify their potential. Whatever the goal
and its complexity, there are multiple ways of
achieving it. We must now establish a strategic and
effective plan that requires the minimum number of
steps, but lends itself to widespread use. This book is
structured around the study of a dozen target
products (butyrolactone, macrolide, indole compound,
cyclobutanic terpene, spiro- and polycyclic
derivatives, etc.). For each product, the different
disconnections are presented and the associated
syntheses are analyzed step by step. The key
reactions are described explicitly, followed by
diagrams showing the range of impact of certain
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data alone is conducive to
understanding syntheses and indulging in this
difficult, but worthwhile activity.

Reinforcement Learning for Optimal
Feedback Control
This book is Open Access under a CC BY licence. The
LNCS 11427 and 11428 proceedings set constitutes
the proceedings of the 25th International Conference
on Tools and Algorithms for the Construction and
Analysis of Systems, TACAS 2019, which took place in
Prague, Czech Republic, in April 2019, held as part of
the European Joint Conferences on Theory and
Practice of Software, ETAPS 2019. The total of 42 full
and 8 short tool demo papers presented in these
volumes was carefully reviewed and selected from
164 submissions. The papers are organized in topical
sections as follows: Part I: SAT and SMT, SAT solving
and theorem proving; verification and analysis; model
checking; tool demo; and machine learning. Part II:
concurrent and distributed systems; monitoring and
runtime verification; hybrid and stochastic systems;
synthesis; symbolic verification; and safety and faulttolerant systems.

Bandit Algorithms
Powertrain electrification, fuel decarburization, and
energy diversification are techniques that are
spreading all over the world, leading to cleaner and
more efficient vehicles. Hybrid electric vehicles
(HEVs) are considered a promising technology today
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to address growing
air pollution
and energy
deprivation. To realize these gains and still maintain
good performance, it is critical for HEVs to have
sophisticated energy management systems.
Supervised by such a system, HEVs could operate in
different modes, such as full electric mode and power
split mode. Hence, researching and constructing
advanced energy management strategies (EMSs) is
important for HEVs performance. There are a few
books about rule- and optimization-based approaches
for formulating energy management systems. Most of
them concern traditional techniques and their efforts
focus on searching for optimal control policies offline.
There is still much room to introduce learning-enabled
energy management systems founded in artificial
intelligence and their real-time evaluation and
application. In this book, a series hybrid electric
vehicle was considered as the powertrain model, to
describe and analyze a reinforcement learning
(RL)-enabled intelligent energy management system.
The proposed system can not only integrate
predictive road information but also achieve online
learning and updating. Detailed powertrain modeling,
predictive algorithms, and online updating technology
are involved, and evaluation and verification of the
presented energy management system is conducted
and executed.

Graphical Models for Machine Learning
and Digital Communication
TheInternationalConferenceonMachineLearningandDa
taMining(MLDM)is the third meeting in a series of
Page 27/37

Read Free Algorithms For Reinforcement
Learning Synthesis Lectures On Artificial
Intelligence
Andwhich
Machine
Learning
biennial events,
started
in 1999, organized by
the Institute of Computer Vision and Applied
Computer Sciences (IBaI) in Leipzig. MLDM began as a
workshop and is now a conference, and has brought
the topic of machine learning and data mining to the
attention of the research community. Seventy-?ve
papers were submitted to the conference this year.
The program committeeworkedhardtoselectthemostpr
ogressiveresearchinafairandc- petent review process
which led to the acceptance of 33 papers for
presentation at the conference. The 33 papers in
these proceedings cover a wide variety of topics
related to machine learning and data mining. The two
invited talks deal with learning in case-based
reasoning and with mining for structural data. The
contributed papers can be grouped into nine areas:
support vector machines; pattern dis- very; decision
trees; clustering; classi?cation and retrieval; casebased reasoning; Bayesian models and methods;
association rules; and applications. We would like to
express our appreciation to the reviewers for their
precise andhighlyprofessionalwork.Wearegratefultoth
eGermanScienceFoundation for its support of the
Eastern European researchers. We appreciate the
help and understanding of the editorial sta? at
Springer Verlag, and in particular Alfred Hofmann,who
supportedthepublicationoftheseproceedingsintheLNAI
series. Last, but not least, we wish to thank all the
speakers and participants who contributed to the
success of the conference.

Foundations of Deep Reinforcement
Learning
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Human decision-making often transcends our formal
models of "rationality." Designing intelligent agents
that interact proficiently with people necessitates the
modeling of human behavior and the prediction of
their decisions. In this book, we explore the task of
automatically predicting human decision-making and
its use in designing intelligent human-aware
automated computer systems of varying
natures—from purely conflicting interaction settings
(e.g., security and games) to fully cooperative
interaction settings (e.g., autonomous driving and
personal robotic assistants). We explore the
techniques, algorithms, and empirical methodologies
for meeting the challenges that arise from the above
tasks and illustrate major benefits from the use of
these computational solutions in real-world
application domains such as security, negotiations,
argumentative interactions, voting systems,
autonomous driving, and games. The book presents
both the traditional and classical methods as well as
the most recent and cutting edge advances, providing
the reader with a panorama of the challenges and
solutions in predicting human decision-making.

Predicting Human Decision-Making
Computer Aided Verification
Markov Decision Processes (MDPs) are widely popular
in Artificial Intelligence for modeling sequential
decision-making scenarios with probabilistic
dynamics. They are the framework of choice when
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designing an And
intelligent
agent
that needs to act for
long periods of time in an environment where its
actions could have uncertain outcomes. MDPs are
actively researched in two related subareas of AI,
probabilistic planning and reinforcement learning.
Probabilistic planning assumes known models for the
agent's goals and domain dynamics, and focuses on
determining how the agent should behave to achieve
its objectives. On the other hand, reinforcement
learning additionally learns these models based on
the feedback the agent gets from the environment.
This book provides a concise introduction to the use
of MDPs for solving probabilistic planning problems,
with an emphasis on the algorithmic perspective. It
covers the whole spectrum of the field, from the
basics to state-of-the-art optimal and approximation
algorithms. We first describe the theoretical
foundations of MDPs and the fundamental solution
techniques for them. We then discuss modern optimal
algorithms based on heuristic search and the use of
structured representations. A major focus of the book
is on the numerous approximation schemes for MDPs
that have been developed in the AI literature. These
include determinization-based approaches, sampling
techniques, heuristic functions, dimensionality
reduction, and hierarchical representations. Finally,
we briefly introduce several extensions of the
standard MDP classes that model and solve even
more complex planning problems. Table of Contents:
Introduction / MDPs / Fundamental Algorithms /
Heuristic Search Algorithms / Symbolic Algorithms /
Approximation Algorithms / Advanced Notes
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Machine Learning in Chemistry
Semi-supervised learning is a learning paradigm
concerned with the study of how computers and
natural systems such as humans learn in the
presence of both labeled and unlabeled data.
Traditionally, learning has been studied either in the
unsupervised paradigm (e.g., clustering, outlier
detection) where all the data are unlabeled, or in the
supervised paradigm (e.g., classification, regression)
where all the data are labeled. The goal of semisupervised learning is to understand how combining
labeled and unlabeled data may change the learning
behavior, and design algorithms that take advantage
of such a combination. Semi-supervised learning is of
great interest in machine learning and data mining
because it can use readily available unlabeled data to
improve supervised learning tasks when the labeled
data are scarce or expensive. Semi-supervised
learning also shows potential as a quantitative tool to
understand human category learning, where most of
the input is self-evidently unlabeled. In this
introductory book, we present some popular semisupervised learning models, including self-training,
mixture models, co-training and multiview learning,
graph-based methods, and semi-supervised support
vector machines. For each model, we discuss its basic
mathematical formulation. The success of semisupervised learning depends critically on some
underlying assumptions. We emphasize the
assumptions made by each model and give
counterexamples when appropriate to demonstrate
the limitations of the different models. In addition, we
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discuss semi-supervised
learning
for cognitive
psychology. Finally, we give a computational learning
theoretic perspective on semi-supervised learning,
and we conclude the book with a brief discussion of
open questions in the field. Table of Contents:
Introduction to Statistical Machine Learning /
Overview of Semi-Supervised Learning / Mixture
Models and EM / Co-Training / Graph-Based SemiSupervised Learning / Semi-Supervised Support
Vector Machines / Human Semi-Supervised Learning /
Theory and Outlook

Algorithms for Reinforcement Learning
This book presents new algorithms for reinforcement
learning, a form of machine learning in which an
autonomous agent seeks a control policy for a
sequential decision task. Since current methods
typically rely on manually designed solution
representations, agents that automatically adapt their
own representations have the potential to
dramatically improve performance. This book
introduces two novel approaches for automatically
discovering high-performing representations. The first
approach synthesizes temporal difference methods,
the traditional approach to reinforcement learning,
with evolutionary methods, which can learn
representations for a broad class of optimization
problems. This synthesis is accomplished by
customizing evolutionary methods to the on-line
nature of reinforcement learning and using them to
evolve representations for value function
approximators. The second approach automatically
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learns representations
based
on piecewise-constant
approximations of value functions. It begins with
coarse representations and gradually refines them
during learning, analyzing the current policy and
value function to deduce the best refinements. This
book also introduces a novel method for devising
input representations. This method addresses the
feature selection problem by extending an algorithm
that evolves the topology and weights of neural
networks such that it evolves their inputs too. In
addition to introducing these new methods, this book
presents extensive empirical results in multiple
domains demonstrating that these techniques can
substantially improve performance over methods with
manual representations.

Reinforcement Learning and Dynamic
Programming Using Function
Approximators
How can environmental scientists and engineers use
the increasing amount of available data to enhance
our understanding of planet Earth, its systems and
processes? This book describes various potential
approaches based on artificial intelligence (AI)
techniques, including neural networks, decision trees,
genetic algorithms and fuzzy logic. Part I contains a
series of tutorials describing the methods and the
important considerations in applying them. In Part II,
many practical examples illustrate the power of these
techniques on actual environmental problems.
International experts bring to life ways to apply AI to
problems in the environmental sciences. While one
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culture entwines
with a
thread, another links
them with a red line. Thus, a “red thread“ ties the
book together, weaving a tapestry that pictures the
‘natural’ data-driven AI methods in the light of the
more traditional modeling techniques, and
demonstrating the power of these data-based
methods.

Active Learning
The key idea behind active learning is that a machine
learning algorithm can perform better with less
training if it is allowed to choose the data from which
it learns. An active learner may pose "queries,"
usually in the form of unlabeled data instances to be
labeled by an "oracle" (e.g., a human annotator) that
already understands the nature of the problem. This
sort of approach is well-motivated in many modern
machine learning and data mining applications, where
unlabeled data may be abundant or easy to come by,
but training labels are difficult, time-consuming, or
expensive to obtain. This book is a general
introduction to active learning. It outlines several
scenarios in which queries might be formulated, and
details many query selection algorithms which have
been organized into four broad categories, or "query
selection frameworks." We also touch on some of the
theoretical foundations of active learning, and
conclude with an overview of the strengths and
weaknesses of these approaches in practice, including
a summary of ongoing work to address these open
challenges and opportunities. Table of Contents:
Automating Inquiry / Uncertainty Sampling /
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Searching Through
the Hypothesis
Space / Minimizing
Expected Error and Variance / Exploiting Structure in
Data / Theory / Practical Considerations

Machine Learning and Data Mining in
Pattern Recognition
Many real-world decision problems have multiple
objectives. For example, when choosing a medical
treatment plan, we want to maximize the efficacy of
the treatment, but also minimize the side effects.
These objectives typically conflict, e.g., we can often
increase the efficacy of the treatment, but at the cost
of more severe side effects. In this book, we outline
how to deal with multiple objectives in decisiontheoretic planning and reinforcement learning
algorithms. To illustrate this, we employ the popular
problem classes of multi-objective Markov decision
processes (MOMDPs) and multi-objective coordination
graphs (MO-CoGs). First, we discuss different use
cases for multi-objective decision making, and why
they often necessitate explicitly multi-objective
algorithms. We advocate a utility-based approach to
multi-objective decision making, i.e., that what
constitutes an optimal solution to a multi-objective
decision problem should be derived from the available
information about user utility. We show how different
assumptions about user utility and what types of
policies are allowed lead to different solution
concepts, which we outline in a taxonomy of multiobjective decision problems. Second, we show how to
create new methods for multi-objective decision
making using existing single-objective methods as a
Page 35/37

Read Free Algorithms For Reinforcement
Learning Synthesis Lectures On Artificial
Intelligence
And
basis. Focusing
onMachine
planning,Learning
we describe two ways to
creating multi-objective algorithms: in the inner loop
approach, the inner workings of a single-objective
method are adapted to work with multi-objective
solution concepts; in the outer loop approach, a
wrapper is created around a single-objective method
that solves the multi-objective problem as a series of
single-objective problems. After discussing the
creation of such methods for the planning setting, we
discuss how these approaches apply to the learning
setting. Next, we discuss three promising application
domains for multi-objective decision making
algorithms: energy, health, and infrastructure and
transportation. Finally, we conclude by outlining
important open problems and promising future
directions.
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