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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 computer-aided
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.
Novel deep learning approaches are achieving state-of-the-art accuracy in the area of
radar target recognition, enabling applications beyond the scope of human-level
performance. This book provides an introduction to the unique aspects of machine
learning for radar signal processing that any scientist or engineer seeking to apply
these technologies ought to be aware of.
Neural networks are a computing paradigm that is finding increasing attention among
computer scientists. In this book, theoretical laws and models previously scattered in
the literature are brought together into a general theory of artificial neural nets. Always
with a view to biology and starting with the simplest nets, it is shown how the properties
of models change when more general computing elements and net topologies are
introduced. Each chapter contains examples, numerous illustrations, and a
bibliography. The book is aimed at readers who seek an overview of the field or who
wish to deepen their knowledge. It is suitable as a basis for university courses in
neurocomputing.
Elements of Artificial Neural Networks provides a clearly organized general introduction,
focusing on a broad range of algorithms, for students and others who want to use
neural networks rather than simply study them. The authors, who have been developing
and team teaching the material in a one-semester course over the past six years,
describe most of the basic neural network models (with several detailed solved
examples) and discuss the rationale and advantages of the models, as well as their
limitations. The approach is practical and open-minded and requires very little
mathematical or technical background. Written from a computer science and statistics
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point of view, the text stresses links to contiguous fields and can easily serve as a first
course for students in economics and management. The opening chapter sets the
stage, presenting the basic concepts in a clear and objective way and tackling
important -- yet rarely addressed -- questions related to the use of neural networks in
practical situations. Subsequent chapters on supervised learning (single layer and
multilayer networks), unsupervised learning, and associative models are structured
around classes of problems to which networks can be applied. Applications are
discussed along with the algorithms. A separate chapter takes up optimization
methods. The most frequently used algorithms, such as backpropagation, are
introduced early on, right after perceptrons, so that these can form the basis for
initiating course projects. Algorithms published as late as 1995 are also included. All of
the algorithms are presented using block-structured pseudo-code, and exercises are
provided throughout. Software implementing many commonly used neural network
algorithms is available at the book's website. Transparency masters, including
abbreviated text and figures for the entire book, are available for instructors using the
text.
In this book, highly qualified multidisciplinary scientists grasp their recent researches
motivated by the importance of artificial neural networks. It addresses advanced
applications and innovative case studies for the next-generation optical networks based
on modulation recognition using artificial neural networks, hardware ANN for gait
generation of multi-legged robots, production of high-resolution soil property ANN
maps, ANN and dynamic factor models to combine forecasts, ANN parameter
recognition of engineering constants in Civil Engineering, ANN electricity consumption
and generation forecasting, ANN for advanced process control, ANN breast cancer
detection, ANN applications in biofuels, ANN modeling for manufacturing process
optimization, spectral interference correction using a large-size spectrometer and ANNbased deep learning, solar radiation ANN prediction using NARX model, and ANN data
assimilation for an atmospheric general circulation model.
Though mathematical ideas underpin the study of neural networks, the author presents
the fundamentals without the full mathematical apparatus. All aspects of the field are
tackled, including artificial neurons as models of their real counterparts; the geometry of
network action in pattern space; gradient descent methods, including back-propagation;
associative memory and Hopfield nets; and self-organization and feature maps. The
traditionally difficult topic of adaptive resonance theory is clarified within a hierarchical
description of its operation. The book also includes several real-world examples to
provide a concrete focus. This should enhance its appeal to those involved in the
design, construction and management of networks in commercial environments and
who wish to improve their understanding of network simulator packages. As a
comprehensive and highly accessible introduction to one of the most important topics in
cognitive and computer science, this volume should interest a wide range of readers,
both students and professionals, in cognitive science, psychology, computer science
and electrical engineering.
Graphs are useful data structures in complex real-life applications such as modeling
physical systems, learning molecular fingerprints, controlling traffic networks, and
recommending friends in social networks. However, these tasks require dealing with
non-Euclidean graph data that contains rich relational information between elements
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and cannot be well handled by traditional deep learning models (e.g., convolutional
neural networks (CNNs) or recurrent neural networks (RNNs)). Nodes in graphs usually
contain useful feature information that cannot be well addressed in most unsupervised
representation learning methods (e.g., network embedding methods). Graph neural
networks (GNNs) are proposed to combine the feature information and the graph
structure to learn better representations on graphs via feature propagation and
aggregation. Due to its convincing performance and high interpretability, GNN has
recently become a widely applied graph analysis tool. This book provides a
comprehensive introduction to the basic concepts, models, and applications of graph
neural networks. It starts with the introduction of the vanilla GNN model. Then several
variants of the vanilla model are introduced such as graph convolutional networks,
graph recurrent networks, graph attention networks, graph residual networks, and
several general frameworks. Variants for different graph types and advanced training
methods are also included. As for the applications of GNNs, the book categorizes them
into structural, non-structural, and other scenarios, and then it introduces several typical
models on solving these tasks. Finally, the closing chapters provide GNN open
resources and the outlook of several future directions.
"The authors’ clear visual style provides a comprehensive look at what’s currently
possible with artificial neural networks as well as a glimpse of the magic that’s to
come." –Tim Urban, author of Wait But Why Fully Practical, Insightful Guide to Modern
Deep Learning Deep learning is transforming software, facilitating powerful new artificial
intelligence capabilities, and driving unprecedented algorithm performance. Deep
Learning Illustrated is uniquely intuitive and offers a complete introduction to the
discipline’s techniques. Packed with full-color figures and easy-to-follow code, it
sweeps away the complexity of building deep learning models, making the subject
approachable and fun to learn. World-class instructor and practitioner Jon Krohn–with
visionary content from Grant Beyleveld and beautiful illustrations by Aglaé
Bassens–presents straightforward analogies to explain what deep learning is, why it
has become so popular, and how it relates to other machine learning approaches.
Krohn has created a practical reference and tutorial for developers, data scientists,
researchers, analysts, and students who want to start applying it. He illuminates theory
with hands-on Python code in accompanying Jupyter notebooks. To help you progress
quickly, he focuses on the versatile deep learning library Keras to nimbly construct
efficient TensorFlow models; PyTorch, the leading alternative library, is also covered.
You’ll gain a pragmatic understanding of all major deep learning approaches and their
uses in applications ranging from machine vision and natural language processing to
image generation and game-playing algorithms. Discover what makes deep learning
systems unique, and the implications for practitioners Explore new tools that make
deep learning models easier to build, use, and improve Master essential theory:
artificial neurons, training, optimization, convolutional nets, recurrent nets, generative
adversarial networks (GANs), deep reinforcement learning, and more Walk through
building interactive deep learning applications, and move forward with your own artificial
intelligence projects Register your book for convenient access to downloads, updates,
and/or corrections as they become available. See inside book for details.
"This book is the first book to provide opportunities for millions working in economics,
accounting, finance and other business areas education on HONNs, the ease of their usage,
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and directions on how to obtain more accurate application results. It provides significant,
informative advancements in the subject and introduces the HONN group models and adaptive
HONNs"--Provided by publisher.
As book review editor of the IEEE Transactions on Neural Networks, Mohamad Hassoun has
had the opportunity to assess the multitude of books on artificial neural networks that have
appeared in recent years. Now, in Fundamentals of Artificial Neural Networks, he provides the
first systematic account of artificial neural network paradigms by identifying clearly the
fundamental concepts and major methodologies underlying most of the current theory and
practice employed by neural network researchers. Such a systematic and unified treatment,
although sadly lacking in most recent texts on neural networks, makes the subject more
accessible to students and practitioners. Here, important results are integrated in order to more
fully explain a wide range of existing empirical observations and commonly used heuristics.
There are numerous illustrative examples, over 200 end-of-chapter analytical and computerbased problems that will aid in the development of neural network analysis and design skills,
and a bibliography of nearly 700 references. Proceeding in a clear and logical fashion, the first
two chapters present the basic building blocks and concepts of artificial neural networks and
analyze the computational capabilities of the basic network architectures involved. Supervised,
reinforcement, and unsupervised learning rules in simple nets are brought together in a
common framework in chapter three. The convergence and solution properties of these
learning rules are then treated mathematically in chapter four, using the "average learning
equation" analysis approach. This organization of material makes it natural to switch into
learning multilayer nets using backprop and its variants, described in chapter five. Chapter six
covers most of the major neural network paradigms, while associative memories and energy
minimizing nets are given detailed coverage in the next chapter. The final chapter takes up
Boltzmann machines and Boltzmann learning along with other global search/optimization
algorithms such as stochastic gradient search, simulated annealing, and genetic algorithms.
New technologies in engineering, physics and biomedicine are demanding increasingly
complex methods of digital signal processing. By presenting the latest research work the
authors demonstrate how real-time recurrent neural networks (RNNs) can be implemented to
expand the range of traditional signal processing techniques and to help combat the problem
of prediction. Within this text neural networks are considered as massively interconnected
nonlinear adaptive filters.? Analyses the relationships between RNNs and various nonlinear
models and filters, and introduces spatio-temporal architectur.
Pattern recognizers evolve across the sections into perceptrons, a layer of perceptrons,
multiple-layered perceptrons, functional link nets, and radial basis function networks. Other
networks covered in the process are learning vector quantization networks, self-organizing
maps, and recursive neural networks. Backpropagation is derived in complete detail for one
and two hidden layers for both unipolar and bipolar sigmoid activation functions.
Many books and courses tackle natural language processing (NLP) problems with toy use
cases and well-defined datasets. But if you want to build, iterate, and scale NLP systems in a
business setting and tailor them for particular industry verticals, this is your guide. Software
engineers and data scientists will learn how to navigate the maze of options available at each
step of the journey. Through the course of the book, authors Sowmya Vajjala, Bodhisattwa
Majumder, Anuj Gupta, and Harshit Surana will guide you through the process of building realworld NLP solutions embedded in larger product setups. You’ll learn how to adapt your
solutions for different industry verticals such as healthcare, social media, and retail. With this
book, you’ll: Understand the wide spectrum of problem statements, tasks, and solution
approaches within NLP Implement and evaluate different NLP applications using machine
learning and deep learning methods Fine-tune your NLP solution based on your business
problem and industry vertical Evaluate various algorithms and approaches for NLP product
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tasks, datasets, and stages Produce software solutions following best practices around
release, deployment, and DevOps for NLP systems Understand best practices, opportunities,
and the roadmap for NLP from a business and product leader’s perspective
Neural Networks are a new, interdisciplinary tool for information processing. Neurocomputing
being successfully introduced to structural problems which are difficult or even impossible to be
analysed by standard computers (hard computing). The book is devoted to foundations and
applications of NNs in the structural mechanics and design of structures.
Learn advanced state-of-the-art deep learning techniques and their applications using popular
Python libraries Key Features Build a strong foundation in neural networks and deep learning
with Python libraries Explore advanced deep learning techniques and their applications across
computer vision and NLP Learn how a computer can navigate in complex environments with
reinforcement learning Book Description With the surge in artificial intelligence in applications
catering to both business and consumer needs, deep learning is more important than ever for
meeting current and future market demands. With this book, you’ll explore deep learning, and
learn how to put machine learning to use in your projects. This second edition of Python Deep
Learning will get you up to speed with deep learning, deep neural networks, and how to train
them with high-performance algorithms and popular Python frameworks. You’ll uncover
different neural network architectures, such as convolutional networks, recurrent neural
networks, long short-term memory (LSTM) networks, and capsule networks. You’ll also learn
how to solve problems in the fields of computer vision, natural language processing (NLP), and
speech recognition. You'll study generative model approaches such as variational
autoencoders and Generative Adversarial Networks (GANs) to generate images. As you delve
into newly evolved areas of reinforcement learning, you’ll gain an understanding of state-of-theart algorithms that are the main components behind popular games Go, Atari, and Dota. By the
end of the book, you will be well-versed with the theory of deep learning along with its realworld applications. What you will learn Grasp the mathematical theory behind neural networks
and deep learning processes Investigate and resolve computer vision challenges using
convolutional networks and capsule networks Solve generative tasks using variational
autoencoders and Generative Adversarial Networks Implement complex NLP tasks using
recurrent networks (LSTM and GRU) and attention models Explore reinforcement learning and
understand how agents behave in a complex environment Get up to date with applications of
deep learning in autonomous vehicles Who this book is for This book is for data science
practitioners, machine learning engineers, and those interested in deep learning who have a
basic foundation in machine learning and some Python programming experience. A
background in mathematics and conceptual understanding of calculus and statistics will help
you gain maximum benefit from this book.
Provides an introduction to the neural network modeling of complex cognitive and
neuropsychological processes. Over the past few years, computer modeling has become more
prevalent in the clinical sciences as an alternative to traditional symbol-processing models.
This book provides an introduction to the neural network modeling of complex cognitive and
neuropsychological processes. It is intended to make the neural network approach accessible
to practicing neuropsychologists, psychologists, neurologists, and psychiatrists. It will also be a
useful resource for computer scientists, mathematicians, and interdisciplinary cognitive
neuroscientists. The editors (in their introduction) and contributors explain the basic concepts
behind modeling and avoid the use of high-level mathematics. The book is divided into four
parts. Part I provides an extensive but basic overview of neural network modeling, including its
history, present, and future trends. It also includes chapters on attention, memory, and primate
studies. Part II discusses neural network models of behavioral states such as alcohol
dependence, learned helplessness, depression, and waking and sleeping. Part III presents
neural network models of neuropsychological tests such as the Wisconsin Card Sorting Task,
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the Tower of Hanoi, and the Stroop Test. Finally, part IV describes the application of neural
network models to dementia: models of acetycholine and memory, verbal fluency, Parkinsons
disease, and Alzheimer's disease. Contributors J. Wesson Ashford, Rajendra D. Badgaiyan,
Jean P. Banquet, Yves Burnod, Nelson Butters, John Cardoso, Agnes S. Chan, Jean-Pierre
Changeux, Kerry L. Coburn, Jonathan D. Cohen, Laurent Cohen, Jose L. Contreras-Vidal,
Antonio R. Damasio, Hanna Damasio, Stanislas Dehaene, Martha J. Farah, Joaquin M. Fuster,
Philippe Gaussier, Angelika Gissler, Dylan G. Harwood, Michael E. Hasselmo, J, Allan
Hobson, Sam Leven, Daniel S. Levine, Debra L. Long, Roderick K. Mahurin, Raymond L.
Ownby, Randolph W. Parks, Michael I. Posner, David P. Salmon, David Servan-Schreiber,
Chantal E. Stern, Jeffrey P. Sutton, Lynette J. Tippett, Daniel Tranel, Bradley Wyble

Develop machine learning models across various domains. This book offers a
single source that provides comprehensive coverage of the capabilities of
TensorFlow 2 through the use of realistic, scenario-based projects. After learning
what's new in TensorFlow 2, you'll dive right into developing machine learning
models through applicable projects. This book covers a wide variety of ANN
architectures—starting from working with a simple sequential network to advanced
CNN, RNN, LSTM, DCGAN, and so on. A full chapter is devoted to each kind of
network and each chapter consists of a full project describing the network
architecture used, the theory behind that architecture, what data set is used, the
pre-processing of data, model training, testing and performance optimizations,
and analysis. This practical approach can either be used from the beginning
through to the end or, if you're already familiar with basic ML models, you can
dive right into the application that interests you. Line-by-line explanations on
major code segments help to fill in the details as you work and the entire project
source is available to you online for learning and further experimentation. With
Artificial Neural Networks with TensorFlow 2 you'll see just how wide the range of
TensorFlow's capabilities are. What You'll Learn Develop Machine Learning
Applications Translate languages using neural networks Compose images with
style transfer Who This Book Is For Beginners, practitioners, and hard-cored
developers who want to master machine and deep learning with TensorFlow 2.
The reader should have working concepts of ML basics and terminologies.
This book provides comprehensive coverage of neural networks, their evolution,
their structure, the problems they can solve, and their applications. The first half
of the book looks at theoretical investigations on artificial neural networks and
addresses the key architectures that are capable of implementation in various
application scenarios. The second half is designed specifically for the production
of solutions using artificial neural networks to solve practical problems arising
from different areas of knowledge. It also describes the various implementation
details that were taken into account to achieve the reported results. These
aspects contribute to the maturation and improvement of experimental
techniques to specify the neural network architecture that is most appropriate for
a particular application scope. The book is appropriate for students in graduate
and upper undergraduate courses in addition to researchers and professionals.
Explains current co-design and co-optimization methodologies for building
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hardware neural networks and algorithms for machine learning applications This
book focuses on how to build energy-efficient hardware for neural networks with
learning capabilities—and provides co-design and co-optimization methodologies
for building hardware neural networks that can learn. Presenting a complete
picture from high-level algorithm to low-level implementation details, Learning in
Energy-Efficient Neuromorphic Computing: Algorithm and Architecture CoDesign also covers many fundamentals and essentials in neural networks (e.g.,
deep learning), as well as hardware implementation of neural networks. The book
begins with an overview of neural networks. It then discusses algorithms for
utilizing and training rate-based artificial neural networks. Next comes an
introduction to various options for executing neural networks, ranging from
general-purpose processors to specialized hardware, from digital accelerator to
analog accelerator. A design example on building energy-efficient accelerator for
adaptive dynamic programming with neural networks is also presented. An
examination of fundamental concepts and popular learning algorithms for spiking
neural networks follows that, along with a look at the hardware for spiking neural
networks. Then comes a chapter offering readers three design examples (two of
which are based on conventional CMOS, and one on emerging nanotechnology)
to implement the learning algorithm found in the previous chapter. The book
concludes with an outlook on the future of neural network hardware. Includes
cross-layer survey of hardware accelerators for neuromorphic algorithms Covers
the co-design of architecture and algorithms with emerging devices for muchimproved computing efficiency Focuses on the co-design of algorithms and
hardware, which is especially critical for using emerging devices, such as
traditional memristors or diffusive memristors, for neuromorphic computing
Learning in Energy-Efficient Neuromorphic Computing: Algorithm and
Architecture Co-Design is an ideal resource for researchers, scientists, software
engineers, and hardware engineers dealing with the ever-increasing requirement
on power consumption and response time. It is also excellent for teaching and
training undergraduate and graduate students about the latest generation neural
networks with powerful learning capabilities.
Providing detailed examples of simple applications, this new book introduces the
use of neural networks. It covers simple neural nets for pattern classification;
pattern association; neural networks based on competition; adaptive-resonance
theory; and more. For professionals working with neural networks.
Forecasting is required in many situations. Stocking an inventory may require
forecasts of demand months in advance. Telecommunication routing requires
traffic forecasts a few minutes ahead. Whatever the circumstances or time
horizons involved, forecasting is an important aid in effective and efficient
planning. This textbook provides a comprehensive introduction to forecasting
methods and presents enough information about each method for readers to use
them sensibly.
An introduction to a broad range of topics in deep learning, covering
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mathematical and conceptual background, deep learning techniques used in
industry, and research perspectives. “Written by three experts in the field, Deep
Learning is the only comprehensive book on the subject.” —Elon Musk, cochair of
OpenAI; cofounder and CEO of Tesla and SpaceX Deep learning is a form of
machine learning that enables computers to learn from experience and
understand the world in terms of a hierarchy of concepts. Because the computer
gathers knowledge from experience, there is no need for a human computer
operator to formally specify all the knowledge that the computer needs. The
hierarchy of concepts allows the computer to learn complicated concepts by
building them out of simpler ones; a graph of these hierarchies would be many
layers deep. This book introduces a broad range of topics in deep learning. The
text offers mathematical and conceptual background, covering relevant concepts
in linear algebra, probability theory and information theory, numerical
computation, and machine learning. It describes deep learning techniques used
by practitioners in industry, including deep feedforward networks, regularization,
optimization algorithms, convolutional networks, sequence modeling, and
practical methodology; and it surveys such applications as natural language
processing, speech recognition, computer vision, online recommendation
systems, bioinformatics, and videogames. Finally, the book offers research
perspectives, covering such theoretical topics as linear factor models,
autoencoders, representation learning, structured probabilistic models, Monte
Carlo methods, the partition function, approximate inference, and deep
generative models. Deep Learning can be used by undergraduate or graduate
students planning careers in either industry or research, and by software
engineers who want to begin using deep learning in their products or platforms. A
website offers supplementary material for both readers and instructors.
This book provides a structured treatment of the key principles and techniques
for enabling efficient processing of deep neural networks (DNNs). DNNs are
currently widely used for many artificial intelligence (AI) applications, including
computer vision, speech recognition, and robotics. While DNNs deliver state-ofthe-art accuracy on many AI tasks, it comes at the cost of high computational
complexity. Therefore, techniques that enable efficient processing of deep neural
networks to improve key metrics—such as energy-efficiency, throughput, and
latency—without sacrificing accuracy or increasing hardware costs are critical to
enabling the wide deployment of DNNs in AI systems. The book includes
background on DNN processing; a description and taxonomy of hardware
architectural approaches for designing DNN accelerators; key metrics for
evaluating and comparing different designs; features of DNN processing that are
amenable to hardware/algorithm co-design to improve energy efficiency and
throughput; and opportunities for applying new technologies. Readers will find a
structured introduction to the field as well as formalization and organization of key
concepts from contemporary work that provide insights that may spark new
ideas.
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Deep reinforcement learning (DRL) is the combination of reinforcement learning
(RL) and deep learning. It has been able to solve a wide range of complex
decision-making tasks that were previously out of reach for a machine, and
famously contributed to the success of AlphaGo. Furthermore, it opens up
numerous new applications in domains such as healthcare, robotics, smart grids
and finance. Divided into three main parts, this book provides a comprehensive
and self-contained introduction to DRL. The first part introduces the foundations
of deep learning, reinforcement learning (RL) and widely used deep RL methods
and discusses their implementation. The second part covers selected DRL
research topics, which are useful for those wanting to specialize in DRL research.
To help readers gain a deep understanding of DRL and quickly apply the
techniques in practice, the third part presents mass applications, such as the
intelligent transportation system and learning to run, with detailed explanations.
The book is intended for computer science students, both undergraduate and
postgraduate, who would like to learn DRL from scratch, practice its
implementation, and explore the research topics. It also appeals to engineers and
practitioners who do not have strong machine learning background, but want to
quickly understand how DRL works and use the techniques in their applications.
“We finally have the definitive treatise on PyTorch! It covers the basics and abstractions in
great detail. I hope this book becomes your extended reference document.” —Soumith
Chintala, co-creator of PyTorch Key Features Written by PyTorch’s creator and key
contributors Develop deep learning models in a familiar Pythonic way Use PyTorch to build an
image classifier for cancer detection Diagnose problems with your neural network and improve
training with data augmentation Purchase of the print book includes a free eBook in PDF,
Kindle, and ePub formats from Manning Publications. About The Book Every other day we
hear about new ways to put deep learning to good use: improved medical imaging, accurate
credit card fraud detection, long range weather forecasting, and more. PyTorch puts these
superpowers in your hands. Instantly familiar to anyone who knows Python data tools like
NumPy and Scikit-learn, PyTorch simplifies deep learning without sacrificing advanced
features. It’s great for building quick models, and it scales smoothly from laptop to enterprise.
Deep Learning with PyTorch teaches you to create deep learning and neural network systems
with PyTorch. This practical book gets you to work right away building a tumor image classifier
from scratch. After covering the basics, you’ll learn best practices for the entire deep learning
pipeline, tackling advanced projects as your PyTorch skills become more sophisticated. All
code samples are easy to explore in downloadable Jupyter notebooks. What You Will Learn
Understanding deep learning data structures such as tensors and neural networks Best
practices for the PyTorch Tensor API, loading data in Python, and visualizing results
Implementing modules and loss functions Utilizing pretrained models from PyTorch Hub
Methods for training networks with limited inputs Sifting through unreliable results to diagnose
and fix problems in your neural network Improve your results with augmented data, better
model architecture, and fine tuning This Book Is Written For For Python programmers with an
interest in machine learning. No experience with PyTorch or other deep learning frameworks is
required. About The Authors Eli Stevens has worked in Silicon Valley for the past 15 years as
a software engineer, and the past 7 years as Chief Technical Officer of a startup making
medical device software. Luca Antiga is co-founder and CEO of an AI engineering company
located in Bergamo, Italy, and a regular contributor to PyTorch. Thomas Viehmann is a
Machine Learning and PyTorch speciality trainer and consultant based in Munich, Germany
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and a PyTorch core developer. Table of Contents PART 1 - CORE PYTORCH 1 Introducing
deep learning and the PyTorch Library 2 Pretrained networks 3 It starts with a tensor 4 Realworld data representation using tensors 5 The mechanics of learning 6 Using a neural network
to fit the data 7 Telling birds from airplanes: Learning from images 8 Using convolutions to
generalize PART 2 - LEARNING FROM IMAGES IN THE REAL WORLD: EARLY
DETECTION OF LUNG CANCER 9 Using PyTorch to fight cancer 10 Combining data sources
into a unified dataset 11 Training a classification model to detect suspected tumors 12
Improving training with metrics and augmentation 13 Using segmentation to find suspected
nodules 14 End-to-end nodule analysis, and where to go next PART 3 - DEPLOYMENT 15
Deploying to production
In response to the exponentially increasing need to analyze vast amounts of data, Neural
Networks for Applied Sciences and Engineering: From Fundamentals to Complex Pattern
Recognition provides scientists with a simple but systematic introduction to neural networks.
Beginning with an introductory discussion on the role of neural networks in
Ascend AI Processor Architecture and Programming: Principles and Applications of CANN
offers in-depth AI applications using Huawei’s Ascend chip, presenting and analyzing the
unique performance and attributes of this processor. The title introduces the fundamental
theory of AI, the software and hardware architecture of the Ascend AI processor, related tools
and programming technology, and typical application cases. It demonstrates internal software
and hardware design principles, system tools and programming techniques for the processor,
laying out the elements of AI programming technology needed by researchers developing AI
applications. Chapters cover the theoretical fundamentals of AI and deep learning, the state of
the industry, including the current state of Neural Network Processors, deep learning
frameworks, and a deep learning compilation framework, the hardware architecture of the
Ascend AI processor, programming methods and practices for developing the processor, and
finally, detailed case studies on data and algorithms for AI. Presents the performance and
attributes of the Huawei Ascend AI processor Describes the software and hardware
architecture of the Ascend processor Lays out the elements of AI theory, processor
architecture, and AI applications Provides detailed case studies on data and algorithms for AI
Offers insights into processor architecture and programming to spark new AI applications
Although interest in machine learning has reached a high point, lofty expectations often scuttle
projects before they get very far. How can machine learning—especially deep neural
networks—make a real difference in your organization? This hands-on guide not only provides
the most practical information available on the subject, but also helps you get started building
efficient deep learning networks. Authors Adam Gibson and Josh Patterson provide theory on
deep learning before introducing their open-source Deeplearning4j (DL4J) library for
developing production-class workflows. Through real-world examples, you’ll learn methods
and strategies for training deep network architectures and running deep learning workflows on
Spark and Hadoop with DL4J. Dive into machine learning concepts in general, as well as deep
learning in particular Understand how deep networks evolved from neural network
fundamentals Explore the major deep network architectures, including Convolutional and
Recurrent Learn how to map specific deep networks to the right problem Walk through the
fundamentals of tuning general neural networks and specific deep network architectures Use
vectorization techniques for different data types with DataVec, DL4J’s workflow tool Learn how
to use DL4J natively on Spark and Hadoop
This book covers both classical and modern models in deep learning. The primary focus is on
the theory and algorithms of deep learning. The theory and algorithms of neural networks are
particularly important for understanding important concepts, so that one can understand the
important design concepts of neural architectures in different applications. Why do neural
networks work? When do they work better than off-the-shelf machine-learning models? When
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is depth useful? Why is training neural networks so hard? What are the pitfalls? The book is
also rich in discussing different applications in order to give the practitioner a flavor of how
neural architectures are designed for different types of problems. Applications associated with
many different areas like recommender systems, machine translation, image captioning, image
classification, reinforcement-learning based gaming, and text analytics are covered. The
chapters of this book span three categories: The basics of neural networks: Many traditional
machine learning models can be understood as special cases of neural networks. An
emphasis is placed in the first two chapters on understanding the relationship between
traditional machine learning and neural networks. Support vector machines, linear/logistic
regression, singular value decomposition, matrix factorization, and recommender systems are
shown to be special cases of neural networks. These methods are studied together with recent
feature engineering methods like word2vec. Fundamentals of neural networks: A detailed
discussion of training and regularization is provided in Chapters 3 and 4. Chapters 5 and 6
present radial-basis function (RBF) networks and restricted Boltzmann machines. Advanced
topics in neural networks: Chapters 7 and 8 discuss recurrent neural networks and
convolutional neural networks. Several advanced topics like deep reinforcement learning,
neural Turing machines, Kohonen self-organizing maps, and generative adversarial networks
are introduced in Chapters 9 and 10. The book is written for graduate students, researchers,
and practitioners. Numerous exercises are available along with a solution manual to aid in
classroom teaching. Where possible, an application-centric view is highlighted in order to
provide an understanding of the practical uses of each class of techniques.
Fundamentals of Neural Networks: Architectures, Algorithms and ApplicationsPearson
Education IndiaFundamentals of Neural NetworksArchitectures, Algorithms, and
ApplicationsPrentice Hall
This beginning graduate textbook teaches data science and machine learning methods for
modeling, prediction, and control of complex systems.
`Readers will emerge with a rigorous statistical grounding in the theory of how to construct and
train neural networks in pattern recognition' New Scientist

With the reinvigoration of neural networks in the 2000s, deep learning has
become an extremely active area of research, one that’s paving the way for
modern machine learning. In this practical book, author Nikhil Buduma provides
examples and clear explanations to guide you through major concepts of this
complicated field. Companies such as Google, Microsoft, and Facebook are
actively growing in-house deep-learning teams. For the rest of us, however, deep
learning is still a pretty complex and difficult subject to grasp. If you’re familiar
with Python, and have a background in calculus, along with a basic
understanding of machine learning, this book will get you started. Examine the
foundations of machine learning and neural networks Learn how to train feedforward neural networks Use TensorFlow to implement your first neural network
Manage problems that arise as you begin to make networks deeper Build neural
networks that analyze complex images Perform effective dimensionality reduction
using autoencoders Dive deep into sequence analysis to examine language
Learn the fundamentals of reinforcement learning
This open access book presents the first comprehensive overview of general
methods in Automated Machine Learning (AutoML), collects descriptions of
existing systems based on these methods, and discusses the first series of
international challenges of AutoML systems. The recent success of commercial
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ML applications and the rapid growth of the field has created a high demand for
off-the-shelf ML methods that can be used easily and without expert knowledge.
However, many of the recent machine learning successes crucially rely on
human experts, who manually select appropriate ML architectures (deep learning
architectures or more traditional ML workflows) and their hyperparameters. To
overcome this problem, the field of AutoML targets a progressive automation of
machine learning, based on principles from optimization and machine learning
itself. This book serves as a point of entry into this quickly-developing field for
researchers and advanced students alike, as well as providing a reference for
practitioners aiming to use AutoML in their work.
An introduction to neural networks written at an elementary level, with the new
student in mind. The text features systematic discussions of the major neural
networks and gives numerous examples, exercises and also 25 computer
projects.
The book should serve as a text for a university graduate course or for an
advanced undergraduate course on neural networks in engineering and
computer science departments. It should also serve as a self-study course for
engineers and computer scientists in the industry. Covering major neural network
approaches and architectures with the theories, this text presents detailed case
studies for each of the approaches, accompanied with complete computer codes
and the corresponding computed results. The case studies are designed to allow
easy comparison of network performance to illustrate strengths and weaknesses
of the different networks.
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