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In recent years, deep learning has fundamentally changed the landscapes of a number of areas in artificial intelligence,
including speech, vision, natural language, robotics, and game playing. In particular, the striking success of deep learning
in a wide variety of natural language processing (NLP) applications has served as a benchmark for the advances in one
of the most important tasks in artificial intelligence. This book reviews the state of the art of deep learning research and
its successful applications to major NLP tasks, including speech recognition and understanding, dialogue systems, lexical
analysis, parsing, knowledge graphs, machine translation, question answering, sentiment analysis, social computing, and
natural language generation from images. Outlining and analyzing various research frontiers of NLP in the deep learning
era, it features self-contained, comprehensive chapters written by leading researchers in the field. A glossary of technical
terms and commonly used acronyms in the intersection of deep learning and NLP is also provided. The book appeals to
advanced undergraduate and graduate students, post-doctoral researchers, lecturers and industrial researchers, as well
as anyone interested in deep learning and natural language processing.
Bayesian methods for machine learning have been widely investigated, yielding principled methods for incorporating prior
information into inference algorithms. This monograph provides the reader with an in-depth review of the role of Bayesian
methods for the reinforcement learning (RL) paradigm. The major incentives for incorporating Bayesian reasoning in RL
are that it provides an elegant approach to action-selection (exploration/exploitation) as a function of the uncertainty in
learning, and it provides a machinery to incorporate prior knowledge into the algorithms. Bayesian Reinforcement
Learning: A Survey first discusses models and methods for Bayesian inference in the simple single-step Bandit model. It
then reviews the extensive recent literature on Bayesian methods for model-based RL, where prior information can be
expressed on the parameters of the Markov model. It also presents Bayesian methods for model-free RL, where priors
are expressed over the value function or policy class. Bayesian Reinforcement Learning: A Survey is a comprehensive
reference for students and researchers with an interest in Bayesian RL algorithms and their theoretical and empirical
properties.
Foreword Looking back the past 30 years. we have seen steady progress made in the area of speech science and
technology. I still remember the excitement in the late seventies when Texas Instruments came up with a toy named
"Speak-and-Spell" which was based on a VLSI chip containing the state-of-the-art linear prediction synthesizer. This
caused a speech technology fever among the electronics industry. Particularly. applications of automatic speech
recognition were rigorously attempt ed by many companies. some of which were start-ups founded just for this purpose.
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Unfortunately. it did not take long before they realized that automatic speech rec ognition technology was not mature
enough to satisfy the need of customers. The fever gradually faded away. In the meantime. constant efforts have been
made by many researchers and engi neers to improve the automatic speech recognition technology. Hardware
capabilities have advanced impressively since that time. In the past few years. we have been witnessing and
experiencing the advent of the "Information Revolution." What might be called the second surge of interest to com
mercialize speech technology as a natural interface for man-machine communication began in much better shape than
the first one. With computers much more powerful and faster. many applications look realistic this time. However. there
are still tremendous practical issues to be overcome in order for speech to be truly the most natural interface between
humans and machines.
Transfer learning deals with how systems can quickly adapt themselves to new situations, tasks and environments. It
gives machine learning systems the ability to leverage auxiliary data and models to help solve target problems when
there is only a small amount of data available. This makes such systems more reliable and robust, keeping the machine
learning model faced with unforeseeable changes from deviating too much from expected performance. At an enterprise
level, transfer learning allows knowledge to be reused so experience gained once can be repeatedly applied to the real
world. For example, a pre-trained model that takes account of user privacy can be downloaded and adapted at the edge
of a computer network. This self-contained, comprehensive reference text describes the standard algorithms and
demonstrates how these are used in different transfer learning paradigms. It offers a solid grounding for newcomers as
well as new insights for seasoned researchers and developers.
Metric Learning: A Review presents an overview of existing research in metric learning, including recent progress on
scaling to high-dimensional feature spaces and to data sets with an extremely large number of data points. It presents as
unified a framework as possible under which existing research on metric learning can be cast.
Machine Learning Techniques for Space Weather provides a thorough and accessible presentation of machine learning
techniques that can be employed by space weather professionals. Additionally, it presents an overview of real-world
applications in space science to the machine learning community, offering a bridge between the fields. As this volume
demonstrates, real advances in space weather can be gained using nontraditional approaches that take into account
nonlinear and complex dynamics, including information theory, nonlinear auto-regression models, neural networks and
clustering algorithms. Offering practical techniques for translating the huge amount of information hidden in data into
useful knowledge that allows for better prediction, this book is a unique and important resource for space physicists,
space weather professionals and computer scientists in related fields. Collects many representative non-traditional
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approaches to space weather into a single volume Covers, in an accessible way, the mathematical background that is
not often explained in detail for space scientists Includes free software in the form of simple MATLAB® scripts that allow
for replication of results in the book, also familiarizing readers with algorithms
This three-volume set LNCS 11139-11141 constitutes the refereed proceedings of the 27th International Conference on
Artificial Neural Networks, ICANN 2018, held in Rhodes, Greece, in October 2018. The papers presented in these
volumes was carefully reviewed and selected from total of 360 submissions. They are related to the following thematic
topics: AI and Bioinformatics, Bayesian and Echo State Networks, Brain Inspired Computing, Chaotic Complex Models,
Clustering, Mining, Exploratory Analysis, Coding Architectures, Complex Firing Patterns, Convolutional Neural Networks,
Deep Learning (DL), DL in Real Time Systems, DL and Big Data Analytics, DL and Big Data, DL and Forensics, DL and
Cybersecurity, DL and Social Networks, Evolving Systems – Optimization, Extreme Learning Machines, From Neurons to
Neuromorphism, From Sensation to Perception, From Single Neurons to Networks, Fuzzy Modeling, Hierarchical ANN,
Inference and Recognition, Information and Optimization, Interacting with The Brain, Machine Learning (ML), ML for Bio
Medical systems, ML and Video-Image Processing, ML and Forensics, ML and Cybersecurity, ML and Social Media, ML
in Engineering, Movement and Motion Detection, Multilayer Perceptrons and Kernel Networks, Natural Language, Object
and Face Recognition, Recurrent Neural Networks and Reservoir Computing, Reinforcement Learning, Reservoir
Computing, Self-Organizing Maps, Spiking Dynamics/Spiking ANN, Support Vector Machines, Swarm Intelligence and
Decision-Making, Text Mining, Theoretical Neural Computation, Time Series and Forecasting, Training and Learning.
A comprehensive introduction to this recent method for machine learning and data mining.
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 knowledge-driven: 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 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
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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, multi-task learning, transfer learning, and meta-learning—because 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.
This book discusses the state-of-the-art in privacy-preserving deep learning (PPDL), especially as a tool for machine
learning as a service (MLaaS), which serves as an enabling technology by combining classical privacy-preserving and
cryptographic protocols with deep learning. Google and Microsoft announced a major investment in PPDL in early 2019.
This was followed by Google’s infamous announcement of “Private Join and Compute,” an open source PPDL tools
based on secure multi-party computation (secure MPC) and homomorphic encryption (HE) in June of that year. One of
the challenging issues concerning PPDL is selecting its practical applicability despite the gap between the theory and
practice. In order to solve this problem, it has recently been proposed that in addition to classical privacy-preserving
methods (HE, secure MPC, differential privacy, secure enclaves), new federated or split learning for PPDL should also be
applied. This concept involves building a cloud framework that enables collaborative learning while keeping training data
on client devices. This successfully preserves privacy and while allowing the framework to be implemented in the real
world. This book provides fundamental insights into privacy-preserving and deep learning, offering a comprehensive
overview of the state-of-the-art in PPDL methods. It discusses practical issues, and leveraging federated or split-learningbased PPDL. Covering the fundamental theory of PPDL, the pros and cons of current PPDL methods, and addressing
the gap between theory and practice in the most recent approaches, it is a valuable reference resource for a general
audience, undergraduate and graduate students, as well as practitioners interested learning about PPDL from the
scratch, and researchers wanting to explore PPDL for their applications.
With the help of artificial intelligence, machine learning, and big data analytics, the internet of things (IoT) is creating
partnerships within industry where machines, processes, and humans communicate with one another. As this radically
changes traditional industrial operations, this results in the rapid design, cheap manufacture, and effective customization
of products. Answering the growing demand of customers and their preferences has become a challenge for such
partnerships. Industrial Internet of Things and Cyber-Physical Systems: Transforming the Conventional to Digital is a
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collection of innovative research that discusses development, implementation, and business impacts of IoT technologies
on sustainable societal development and improved life quality. Highlighting a wide range of topics such as green
technologies, wireless networks, and IoT policy, this book is ideally designed for technology developers, entrepreneurs,
industrialists, programmers, engineers, technicians, researchers, academicians, and students.
"This edited book discusses data analytics and complex communication networks and recommends new methodologies,
system architectures, and other solutions to prevail over the current limitations faced by the field"-As industries are rapidly being digitalized and information is being more heavily stored and transmitted online, the
security of information has become a top priority in securing the use of online networks as a safe and effective platform.
With the vast and diverse potential of artificial intelligence (AI) applications, it has become easier than ever to identify
cyber vulnerabilities, potential threats, and the identification of solutions to these unique problems. The latest tools and
technologies for AI applications have untapped potential that conventional systems and human security systems cannot
meet, leading AI to be a frontrunner in the fight against malware, cyber-attacks, and various security issues. However,
even with the tremendous progress AI has made within the sphere of security, it’s important to understand the impacts,
implications, and critical issues and challenges of AI applications along with the many benefits and emerging trends in
this essential field of security-based research. Research Anthology on Artificial Intelligence Applications in Security seeks
to address the fundamental advancements and technologies being used in AI applications for the security of digital data
and information. The included chapters cover a wide range of topics related to AI in security stemming from the
development and design of these applications, the latest tools and technologies, as well as the utilization of AI and what
challenges and impacts have been discovered along the way. This resource work is a critical exploration of the latest
research on security and an overview of how AI has impacted the field and will continue to advance as an essential tool
for security, safety, and privacy online. This book is ideally intended for cyber security analysts, computer engineers, IT
specialists, practitioners, stakeholders, researchers, academicians, and students interested in AI applications in the realm
of security research.
Statistics, Data Mining, and Machine Learning in Astronomy is the essential introduction to the statistical methods
needed to analyze complex data sets from astronomical surveys such as the Panoramic Survey Telescope and Rapid
Response System, the Dark Energy Survey, and the Large Synoptic Survey Telescope. Now fully updated, it presents a
wealth of practical analysis problems, evaluates the techniques for solving them, and explains how to use various
approaches for different types and sizes of data sets. Python code and sample data sets are provided for all applications
described in the book. The supporting data sets have been carefully selected from contemporary astronomical surveys
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and are easy to download and use. The accompanying Python code is publicly available, well documented, and follows
uniform coding standards. Together, the data sets and code enable readers to reproduce all the figures and examples,
engage with the different methods, and adapt them to their own fields of interest. An accessible textbook for students and
an indispensable reference for researchers, this updated edition features new sections on deep learning methods,
hierarchical Bayes modeling, and approximate Bayesian computation. The chapters have been revised throughout and
the astroML code has been brought completely up to date. Fully revised and expanded Describes the most useful
statistical and data-mining methods for extracting knowledge from huge and complex astronomical data sets Features
real-world data sets from astronomical surveys Uses a freely available Python codebase throughout Ideal for graduate
students, advanced undergraduates, and working astronomers
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 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.
This book is a survey and analysis of how deep learning can be used to generate musical content. The authors offer a
comprehensive presentation of the foundations of deep learning techniques for music generation. They also develop a
conceptual framework used to classify and analyze various types of architecture, encoding models, generation strategies,
and ways to control the generation. The five dimensions of this framework are: objective (the kind of musical content to
be generated, e.g., melody, accompaniment); representation (the musical elements to be considered and how to encode
them, e.g., chord, silence, piano roll, one-hot encoding); architecture (the structure organizing neurons, their connexions,
and the flow of their activations, e.g., feedforward, recurrent, variational autoencoder); challenge (the desired properties
and issues, e.g., variability, incrementality, adaptability); and strategy (the way to model and control the process of
generation, e.g., single-step feedforward, iterative feedforward, decoder feedforward, sampling). To illustrate the possible
design decisions and to allow comparison and correlation analysis they analyze and classify more than 40 systems, and
they discuss important open challenges such as interactivity, originality, and structure. The authors have extensive
knowledge and experience in all related research, technical, performance, and business aspects. The book is suitable for
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students, practitioners, and researchers in the artificial intelligence, machine learning, and music creation domains. The
reader does not require any prior knowledge about artificial neural networks, deep learning, or computer music. The text
is fully supported with a comprehensive table of acronyms, bibliography, glossary, and index, and supplementary material
is available from the authors' website.
Summary Deep Learning for Search teaches you how to improve the effectiveness of your search by implementing
neural network-based techniques. By the time you're finished with the book, you'll be ready to build amazing search
engines that deliver the results your users need and that get better as time goes on! Foreword by Chris Mattmann.
Purchase of the print book includes a free eBook in PDF, Kindle, and ePub formats from Manning Publications. About the
Technology Deep learning handles the toughest search challenges, including imprecise search terms, badly indexed
data, and retrieving images with minimal metadata. And with modern tools like DL4J and TensorFlow, you can apply
powerful DL techniques without a deep background in data science or natural language processing (NLP). This book will
show you how. About the Book Deep Learning for Search teaches you to improve your search results with neural
networks. You'll review how DL relates to search basics like indexing and ranking. Then, you'll walk through in-depth
examples to upgrade your search with DL techniques using Apache Lucene and Deeplearning4j. As the book
progresses, you'll explore advanced topics like searching through images, translating user queries, and designing search
engines that improve as they learn! What's inside Accurate and relevant rankings Searching across languages Contentbased image search Search with recommendations About the Reader For developers comfortable with Java or a similar
language and search basics. No experience with deep learning or NLP needed. About the Author Tommaso Teofili is a
software engineer with a passion for open source and machine learning. As a member of the Apache Software
Foundation, he contributes to a number of open source projects, ranging from topics like information retrieval (such as
Lucene and Solr) to natural language processing and machine translation (including OpenNLP, Joshua, and UIMA). He
currently works at Adobe, developing search and indexing infrastructure components, and researching the areas of
natural language processing, information retrieval, and deep learning. He has presented search and machine learning
talks at conferences including BerlinBuzzwords, International Conference on Computational Science, ApacheCon,
EclipseCon, and others. You can find him on Twitter at @tteofili. Table of Contents PART 1 - SEARCH MEETS DEEP
LEARNING Neural search Generating synonyms PART 2 - THROWING NEURAL NETS AT A SEARCH ENGINE From
plain retrieval to text generation More-sensitive query suggestions Ranking search results with word embeddings
Document embeddings for rankings and recommendations PART 3 - ONE STEP BEYOND Searching across languages
Content-based image search A peek at performance
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Introduces machine learning and its algorithmic paradigms, explaining the principles behind automated learning
approaches and the considerations underlying their usage.
The purpose of this book is to provide an up-to-date and systematical introduction to the principles and algorithms of
machine learning. The definition of learning is broad enough to include most tasks that we commonly call “learning”
tasks, as we use the word in daily life. It is also broad enough to encompass computers that improve from experience in
quite straightforward ways. The book will be of interest to industrial engineers and scientists as well as academics who
wish to pursue machine learning. The book is intended for both graduate and postgraduate students in fields such as
computer science, cybernetics, system sciences, engineering, statistics, and social sciences, and as a reference for
software professionals and practitioners. The wide scope of the book provides a good introduction to many approaches
of machine learning, and it is also the source of useful bibliographical information.
At the dawn of the 4th Industrial Revolution, the field of Deep Learning (a sub-field of Artificial Intelligence and Machine
Learning) is growing continuously and rapidly, developing both theoretically and towards applications in increasingly
many and diverse other disciplines. The book at hand aims at exposing its reader to some of the most significant recent
advances in deep learning-based technological applications and consists of an editorial note and an additional fifteen
(15) chapters. All chapters in the book were invited from authors who work in the corresponding chapter theme and are
recognized for their significant research contributions. In more detail, the chapters in the book are organized into six
parts, namely (1) Deep Learning in Sensing, (2) Deep Learning in Social Media and IOT, (3) Deep Learning in the
Medical Field, (4) Deep Learning in Systems Control, (5) Deep Learning in Feature Vector Processing, and (6) Evaluation
of Algorithm Performance. This research book is directed towards professors, researchers, scientists, engineers and
students in computer science-related disciplines. It is also directed towards readers who come from other disciplines and
are interested in becoming versed in some of the most recent deep learning-based technological applications. An
extensive list of bibliographic references at the end of each chapter guides the readers to probe deeper into their
application areas of interest.
This book reviews research developments in diverse areas of reinforcement learning such as model-free actor-critic
methods, model-based learning and control, information geometry of policy searches, reward design, and exploration in
biology and the behavioral sciences. Special emphasis is placed on advanced ideas, algorithms, methods, and
applications. The contributed papers gathered here grew out of a lecture course on reinforcement learning held by Prof.
Jan Peters in the winter semester 2018/2019 at Technische Universität Darmstadt. The book is intended for
reinforcement learning students and researchers with a firm grasp of linear algebra, statistics, and optimization.
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Nevertheless, all key concepts are introduced in each chapter, making the content self-contained and accessible to a
broader audience.
Offers a clear view of the utility and place for survey data within the broader Big Data ecosystem This book presents a
collection of snapshots from two sides of the Big Data perspective. It assembles an array of tangible tools, methods, and
approaches that illustrate how Big Data sources and methods are being used in the survey and social sciences to
improve official statistics and estimates for human populations. It also provides examples of how survey data are being
used to evaluate and improve the quality of insights derived from Big Data. Big Data Meets Survey Science: A Collection
of Innovative Methods shows how survey data and Big Data are used together for the benefit of one or more sources of
data, with numerous chapters providing consistent illustrations and examples of survey data enriching the evaluation of
Big Data sources. Examples of how machine learning, data mining, and other data science techniques are inserted into
virtually every stage of the survey lifecycle are presented. Topics covered include: Total Error Frameworks for Found
Data; Performance and Sensitivities of Home Detection on Mobile Phone Data; Assessing Community Wellbeing Using
Google Street View and Satellite Imagery; Using Surveys to Build and Assess RBS Religious Flag; and more. Presents
groundbreaking survey methods being utilized today in the field of Big Data Explores how machine learning methods can
be applied to the design, collection, and analysis of social science data Filled with examples and illustrations that show
how survey data benefits Big Data evaluation Covers methods and applications used in combining Big Data with survey
statistics Examines regulations as well as ethical and privacy issues Big Data Meets Survey Science: A Collection of
Innovative Methods is an excellent book for both the survey and social science communities as they learn to capitalize on
this new revolution. It will also appeal to the broader data and computer science communities looking for new areas of
application for emerging methods and data sources.
This book constitutes the thoroughly refereed proceedings of the First International Conference on Machine Learning for
Networking, MLN 2018, held in Paris, France, in November 2018. The 22 revised full papers included in the volume were
carefully reviewed and selected from 48 submissions. They present new trends in the following topics: Deep and
reinforcement learning; Pattern recognition and classification for networks; Machine learning for network slicing
optimization, 5G system, user behavior prediction, multimedia, IoT, security and protection; Optimization and new
innovative machine learning methods; Performance analysis of machine learning algorithms; Experimental evaluations of
machine learning; Data mining in heterogeneous networks; Distributed and decentralized machine learning algorithms;
Intelligent cloud-support communications, resource allocation, energy-aware/green communications, software defined
networks, cooperative networks, positioning and navigation systems, wireless communications, wireless sensor
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networks, underwater sensor networks.
State of the Art in Neural Networks and Their Applications presents the latest advances in artificial neural networks and
their applications across a wide range of clinical diagnoses. Advances in the role of machine learning, artificial
intelligence, deep learning, cognitive image processing and suitable data analytics useful for clinical diagnosis and
research applications are covered, including relevant case studies. The application of Neural Network, Artificial
Intelligence, and Machine Learning methods in biomedical image analysis have resulted in the development of computeraided diagnostic (CAD) systems that aim towards the automatic early detection of several severe diseases. State of the
Art in Neural Networks and Their Applications is presented in two volumes. Volume 1 covers the state-of-the-art deep
learning approaches for the detection of renal, retinal, breast, skin, and dental abnormalities and more. Includes
applications of neural networks, AI, machine learning, and deep learning techniques to a variety of imaging technologies
Provides in-depth technical coverage of computer-aided diagnosis (CAD), with coverage of computer-aided classification,
Unified Deep Learning Frameworks, mammography, fundus imaging, optical coherence tomography, cryo-electron
tomography, 3D MRI, CT, and more. Covers deep learning for several medical conditions including renal, retinal, breast,
skin, and dental abnormalities, Medical Image Analysis, as well as detection, segmentation, and classification via AI.
A comprehensive text on foundations and techniques of graph neural networks with applications in NLP, data mining,
vision and healthcare.
Provides an overview of general deep learning methodology and its applications to a variety of signal and information
processing tasks
Learning to perform complex action strategies is an important problem in the fields of artificial intelligence, robotics, and
machine learning. Filled with interesting new experimental results, Learning in Embedded Systems explores algorithms
that learn efficiently from trial-and error experience with an external world. It is the first detailed exploration of the problem
of learning action strategies in the context of designing embedded systems that adapt their behavior to a complex,
changing environment; such systems include mobile robots, factory process controllers, and long-term software
databases. Kaelbling investigates a rapidly expanding branch of machine learning known as reinforcement learning,
including the important problems of controlled exploration of the environment, learning in highly complex environments,
and learning from delayed reward. She reviews past work in this area and presents a number of significant new results.
These include the intervalestimation algorithm for exploration, the use of biases to make learning more efficient in
complex environments, a generate-and-test algorithm that combines symbolic and statistical processing into a flexible
learning method, and some of the first reinforcement-learning experiments with a real robot.
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As today’s world continues to advance, Artificial Intelligence (AI) is a field that has become a staple of technological
development and led to the advancement of numerous professional industries. An application within AI that has gained
attention is machine learning. Machine learning uses statistical techniques and algorithms to give computer systems the
ability to understand and its popularity has circulated through many trades. Understanding this technology and its
countless implementations is pivotal for scientists and researchers across the world. The Handbook of Research on
Emerging Trends and Applications of Machine Learning provides a high-level understanding of various machine learning
algorithms along with modern tools and techniques using Artificial Intelligence. In addition, this book explores the critical
role that machine learning plays in a variety of professional fields including healthcare, business, and computer science.
While highlighting topics including image processing, predictive analytics, and smart grid management, this book is
ideally designed for developers, data scientists, business analysts, information architects, finance agents, healthcare
professionals, researchers, retail traders, professors, and graduate students seeking current research on the benefits,
implementations, and trends of machine 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 / Searching Through
the Hypothesis Space / Minimizing Expected Error and Variance / Exploiting Structure in Data / Theory / Practical
Considerations
This book presents emerging concepts in data mining, big data analysis, communication, and networking technologies,
and discusses the state-of-the-art in data engineering practices to tackle massive data distributions in smart networked
environments. It also provides insights into potential data distribution challenges in ubiquitous data-driven networks,
highlighting research on the theoretical and systematic framework for analyzing, testing and designing intelligent data
analysis models for evolving communication frameworks. Further, the book showcases the latest developments in
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wireless sensor networks, cloud computing, mobile network, autonomous systems, cryptography, automation, and other
communication and networking technologies. In addition, it addresses data security, privacy and trust, wireless networks,
data classification, data prediction, performance analysis, data validation and verification models, machine learning,
sentiment analysis, and various data analysis techniques.
Global Health sometimes faces pandemics as are currently facing COVID-19 disease. The spreading and infection
factors of this disease are very high. A huge number of people from most of the countries are infected within six months
from its rst report of appearance and it keeps spreading. The required systems are not ready up to some stages for any
pandemic; therefore, mitigation with existing capacity becomes necessary. On the other hand, modern-era largely
depends on Artificial Intelligence(AI) including Data Science; Deep Learning(DL) is one of the current ag-bearer of these
techniques. It could use to mitigate COVID-19 like pandemics in terms of stop spread, diagnosis of the disease, drug &
vaccine discovery, treatment, and many more.
This is the first book on synthetic data for deep learning, and its breadth of coverage may render this book as the default
reference on synthetic data for years to come. The book can also serve as an introduction to several other important
subfields of machine learning that are seldom touched upon in other books. Machine learning as a discipline would not
be possible without the inner workings of optimization at hand. The book includes the necessary sinews of optimization
though the crux of the discussion centers on the increasingly popular tool for training deep learning models, namely
synthetic data. It is expected that the field of synthetic data will undergo exponential growth in the near future. This book
serves as a comprehensive survey of the field. In the simplest case, synthetic data refers to computer-generated
graphics used to train computer vision models. There are many more facets of synthetic data to consider. In the section
on basic computer vision, the book discusses fundamental computer vision problems, both low-level (e.g., optical flow
estimation) and high-level (e.g., object detection and semantic segmentation), synthetic environments and datasets for
outdoor and urban scenes (autonomous driving), indoor scenes (indoor navigation), aerial navigation, and simulation
environments for robotics. Additionally, it touches upon applications of synthetic data outside computer vision (in neural
programming, bioinformatics, NLP, and more). It also surveys the work on improving synthetic data development and
alternative ways to produce it such as GANs. The book introduces and reviews several different approaches to synthetic
data in various domains of machine learning, most notably the following fields: domain adaptation for making synthetic
data more realistic and/or adapting the models to be trained on synthetic data and differential privacy for generating
synthetic data with privacy guarantees. This discussion is accompanied by an introduction into generative adversarial
networks (GAN) and an introduction to differential privacy.
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Similarity between objects plays an important role in both human cognitive processes and artificial systems for recognition and
categorization. How to appropriately measure such similarities for a given task is crucial to the performance of many machine
learning, pattern recognition and data mining methods. This book is devoted to metric learning, a set of techniques to automatically
learn similarity and distance functions from data that has attracted a lot of interest in machine learning and related fields in the past
ten years. In this book, we provide a thorough review of the metric learning literature that covers algorithms, theory and
applications for both numerical and structured data. We first introduce relevant definitions and classic metric functions, as well as
examples of their use in machine learning and data mining. We then review a wide range of metric learning algorithms, starting
with the simple setting of linear distance and similarity learning. We show how one may scale-up these methods to very large
amounts of training data. To go beyond the linear case, we discuss methods that learn nonlinear metrics or multiple linear metrics
throughout the feature space, and review methods for more complex settings such as multi-task and semi-supervised learning.
Although most of the existing work has focused on numerical data, we cover the literature on metric learning for structured data
like strings, trees, graphs and time series. In the more technical part of the book, we present some recent statistical frameworks for
analyzing the generalization performance in metric learning and derive results for some of the algorithms presented earlier. Finally,
we illustrate the relevance of metric learning in real-world problems through a series of successful applications to computer vision,
bioinformatics and information retrieval.
This professional guide and reference examines the challenges of assessing security vulnerabilities in computing infrastructure.
Various aspects of vulnerability assessment are covered in detail, including recent advancements in reducing the requirement for
expert knowledge through novel applications of artificial intelligence. The work also offers a series of case studies on how to
develop and perform vulnerability assessment techniques using start-of-the-art intelligent mechanisms. Topics and features:
provides tutorial activities and thought-provoking questions in each chapter, together with numerous case studies; introduces the
fundamentals of vulnerability assessment, and reviews the state of the art of research in this area; discusses vulnerability
assessment frameworks, including frameworks for industrial control and cloud systems; examines a range of applications that
make use of artificial intelligence to enhance the vulnerability assessment processes; presents visualisation techniques that can be
used to assist the vulnerability assessment process. In addition to serving the needs of security practitioners and researchers, this
accessible volume is also ideal for students and instructors seeking a primer on artificial intelligence for vulnerability assessment,
or a supplementary text for courses on computer security, networking, and artificial intelligence.
This graduate-level textbook introduces fundamental concepts and methods in machine learning. It describes several important
modern algorithms, provides the theoretical underpinnings of these algorithms, and illustrates key aspects for their application. The
authors aim to present novel theoretical tools and concepts while giving concise proofs even for relatively advanced topics.
Foundations of Machine Learning fills the need for a general textbook that also offers theoretical details and an emphasis on
proofs. Certain topics that are often treated with insufficient attention are discussed in more detail here; for example, entire
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chapters are devoted to regression, multi-class classification, and ranking. The first three chapters lay the theoretical foundation
for what follows, but each remaining chapter is mostly self-contained. The appendix offers a concise probability review, a short
introduction to convex optimization, tools for concentration bounds, and several basic properties of matrices and norms used in the
book.The book is intended for graduate students and researchers in machine learning, statistics, and related areas; it can be used
either as a textbook or as a reference text for a research seminar.
The development of “intelligent” systems that can take decisions and perform autonomously might lead to faster and more
consistent decisions. A limiting factor for a broader adoption of AI technology is the inherent risks that come with giving up human
control and oversight to “intelligent” machines. For sensitive tasks involving critical infrastructures and affecting human well-being
or health, it is crucial to limit the possibility of improper, non-robust and unsafe decisions and actions. Before deploying an AI
system, we see a strong need to validate its behavior, and thus establish guarantees that it will continue to perform as expected
when deployed in a real-world environment. In pursuit of that objective, ways for humans to verify the agreement between the AI
decision structure and their own ground-truth knowledge have been explored. Explainable AI (XAI) has developed as a subfield of
AI, focused on exposing complex AI models to humans in a systematic and interpretable manner. The 22 chapters included in this
book provide a timely snapshot of algorithms, theory, and applications of interpretable and explainable AI and AI techniques that
have been proposed recently reflecting the current discourse in this field and providing directions of future development. The book
is organized in six parts: towards AI transparency; methods for interpreting AI systems; explaining the decisions of AI systems;
evaluating interpretability and explanations; applications of explainable AI; and software for explainable AI.
Deep learning includes a subset of machine learning for processing the unsupervised data with artificial neural network functions.
The major advantage of deep learning is to process big data analytics for better analysis and self-adaptive algorithms to handle
more data. When applied to engineering, deep learning can have a great impact on the decision-making process. Deep Learning
Applications and Intelligent Decision Making in Engineering is a pivotal reference source that provides practical applications of
deep learning to improve decision-making methods and construct smart environments. Highlighting topics such as smart
transportation, e-commerce, and cyber physical systems, this book is ideally designed for engineers, computer scientists,
programmers, software engineers, research scholars, IT professionals, academicians, and postgraduate students seeking current
research on the implementation of automation and deep learning in various engineering disciplines.
Advances in Domain Adaptation Theory gives current, state-of-the-art results on transfer learning, with a particular focus placed on
domain adaptation from a theoretical point-of-view. The book begins with a brief overview of the most popular concepts used to
provide generalization guarantees, including sections on Vapnik-Chervonenkis (VC), Rademacher, PAC-Bayesian, Robustness
and Stability based bounds. In addition, the book explains domain adaptation problem and describes the four major families of
theoretical results that exist in the literature, including the Divergence based bounds. Next, PAC-Bayesian bounds are discussed,
including the original PAC-Bayesian bounds for domain adaptation and their updated version. Additional sections present
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generalization guarantees based on the robustness and stability properties of the learning algorithm. Gives an overview of current
results on transfer learning Focuses on the adaptation of the field from a theoretical point-of-view Describes four major families of
theoretical results in the literature Summarizes existing results on adaptation in the field Provides tips for future research
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