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Pulsed Neural Networks
Deep learning, a branch of Artificial Intelligence and machine learning, has led to new approaches to solving problems in a
variety of domains including data science, data analytics and biomedical engineering. Deep Learning for Data Analytics:
Foundations, Biomedical Applications and Challenges provides readers with a focused approach for the design and
implementation of deep learning concepts using data analytics techniques in large scale environments. Deep learning
algorithms are based on artificial neural network models to cascade multiple layers of nonlinear processing, which aids in
feature extraction and learning in supervised and unsupervised ways, including classification and pattern analysis. Deep
learning transforms data through a cascade of layers, helping systems analyze and process complex data sets. Deep
learning algorithms extract high level complex data and process these complex sets to relatively simpler ideas formulated
in the preceding level of the hierarchy. The authors of this book focus on suitable data analytics methods to solve complex
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real world problems such as medical image recognition, biomedical engineering, and object tracking using deep learning
methodologies. The book provides a pragmatic direction for researchers who wish to analyze large volumes of data for
business, engineering, and biomedical applications. Deep learning architectures including deep neural networks, recurrent
neural networks, and deep belief networks can be used to help resolve problems in applications such as natural language
processing, speech recognition, computer vision, bioinoformatics, audio recognition, drug design, and medical image
analysis. Presents the latest advances in Deep Learning for data analytics and biomedical engineering applications.
Discusses Deep Learning techniques as they are being applied in the real world of biomedical engineering and data science,
including Deep Learning networks, deep feature learning, deep learning toolboxes, performance evaluation, Deep Learning
optimization, deep auto-encoders, and deep neural networks Provides readers with an introduction to Deep Learning, along
with coverage of deep belief networks, convolutional neural networks, Restricted Boltzmann Machines, data analytics
basics, enterprise data science, predictive analysis, optimization for Deep Learning, and feature selection using Deep
Learning

Statistical Learning Using Neural Networks
This 1996 book explains the statistical framework for pattern recognition and machine learning, now in paperback.

Artificial Neural Networks for Engineers and Scientists
"With respect to the ever-increasing developments in artificial intelligence and artificial neural network applications in
different scopes such as medicine, industry, biology, history, military industries, recognition science, space, machine
learning and etc., Neural Networks: History and Applications first discusses a comprehensive investigation of artificial neural
networks. Next, the authors focus on studies carried out with the artificial neural network approach on the emotion
recognition from 2D facial expressions between 2009 and 2019. The major objective of this study is to review, identify,
evaluate and analyze the performance of artificial neural network models in emotion recognition applications. This
compilation also proposes a simple nonlinear approach for dipole mode index prediction where past values of dipole mode
index were used as inputs, and future values were predicted by artificial neural networks. The study was also conducted for
seasonal dipole mode index prediction because the dipole mode index is more prominent in the Sep-Oct-Nov season. A
subsequent study focuses on how mammography has a high false negative and false positive rate. As such, computer-aided
diagnosis systems have been commercialized to help in micro-calcification detection and malignancy differentiation. Yet,
little has been explored in differentiating breast cancers with artificial neural networks, one example of computer-aided
diagnosis systems. The authors aim to bridge this gap in research. The penultimate chapter reviews the general conditions
under which synaptic plasticity most effectively takes place to support the supervised learning of a precise temporal code.
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Then, the accuracy of each plasticity rule with respect to its temporal encoding precision is examined, and the maximum
number of input patterns it can memorize using the precise timings of individual spikes as an indicator of storage capacity
in different control and recognition tasks is explored. In closing, a case study is presented centered on an intelligent
decision support system that is built on a neural network model based on the Encog machine learning framework to predict
cryptocurrency close prices"--

Advanced Applications for Artificial Neural Networks
This book addresses the automatic sizing and layout of analog integrated circuits (ICs) using deep learning (DL) and
artificial neural networks (ANN). It explores an innovative approach to automatic circuit sizing where ANNs learn patterns
from previously optimized design solutions. In opposition to classical optimization-based sizing strategies, where
computational intelligence techniques are used to iterate over the map from devices’ sizes to circuits’ performances
provided by design equations or circuit simulations, ANNs are shown to be capable of solving analog IC sizing as a direct
map from specifications to the devices’ sizes. Two separate ANN architectures are proposed: a Regression-only model and a
Classification and Regression model. The goal of the Regression-only model is to learn design patterns from the studied
circuits, using circuit’s performances as input features and devices’ sizes as target outputs. This model can size a circuit
given its specifications for a single topology. The Classification and Regression model has the same capabilities of the
previous model, but it can also select the most appropriate circuit topology and its respective sizing given the target
specification. The proposed methodology was implemented and tested on two analog circuit topologies.

Artificial Neural Networks for Engineering Applications
A comprehensive introduction to the use of neural networks in signal processing.

Machine Learning Methods in the Environmental Sciences
A graduate textbook that provides a unified treatment of machine learning methods and their applications in the
environmental sciences.

Neural Networks for Applied Sciences and Engineering
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;
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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.

Deep Learning for Data Analytics
This book is a printed edition of the Special Issue "Applied Artificial Neural Network" that was published in Applied Sciences

Advanced Applied Deep Learning
First published in 1998, this volume enters the debate on human behaviour in the form of neural networks in a spatial
context. As most transportation research techniques had been developed in the 1960s and 1970s, these authors sought to
bring that research into the modern era. Featuring 17 articles from 37 contributors, it begins with an overview and proceeds
to examine aspects of travel behaviour, traffic flow and traffic management.

Neural Networks
This book introduces a variety of neural network methods for solving differential equations arising in science and
engineering. The emphasis is placed on a deep understanding of the neural network techniques, which has been presented
in a mostly heuristic and intuitive manner. This approach will enable the reader to understand the working, efficiency and
shortcomings of each neural network technique for solving differential equations. The objective of this book is to provide
the reader with a sound understanding of the foundations of neural networks and a comprehensive introduction to neural
network methods for solving differential equations together with recent developments in the techniques and their
applications. The book comprises four major sections. Section I consists of a brief overview of differential equations and the
relevant physical problems arising in science and engineering. Section II illustrates the history of neural networks starting
from their beginnings in the 1940s through to the renewed interest of the 1980s. A general introduction to neural networks
and learning technologies is presented in Section III. This section also includes the description of the multilayer perceptron
and its learning methods. In Section IV, the different neural network methods for solving differential equations are
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introduced, including discussion of the most recent developments in the field. Advanced students and researchers in
mathematics, computer science and various disciplines in science and engineering will find this book a valuable reference
source.

Pattern Recognition and Neural Networks
In recent years Genetic Algorithms (GA) and Artificial Neural Networks (ANN) have progressively increased in importance
amongst the techniques routinely used in chemometrics. This book contains contributions from experts in the field is
divided in two sections (GA and ANN). In each part, tutorial chapters are included in which the theoretical bases of each
technique are expertly (but simply) described. These are followed by application chapters in which special emphasis will be
given to the advantages of the application of GA or ANN to that specific problem, compared to classical techniques, and to
the risks connected with its misuse. This book is of use to all those who are using or are interested in GA and ANN.
Beginners can focus their attentions on the tutorials, whilst the most advanced readers will be more interested in looking at
the applications of the techniques. It is also suitable as a reference book for students. Subject matter is steadily increasing
in importance Comparison of Genetic Algorithms (GA) and Artificial Neural Networks (ANN) with the classical techniques
Suitable for both beginners and advanced researchers

Neural Networks in the Analysis and Design of Structures
Toward Deep Neural Networks: WASD Neuronet Models, Algorithms, and Applications introduces the outlook and extension
toward deep neural networks, with a focus on the weights-and-structure determination (WASD) algorithm. Based on the
authors’ 20 years of research experience on neuronets, the book explores the models, algorithms, and applications of the
WASD neuronet, and allows reader to extend the techniques in the book to solve scientific and engineering problems. The
book will be of interest to engineers, senior undergraduates, postgraduates, and researchers in the fields of neuronets,
computer mathematics, computer science, artificial intelligence, numerical algorithms, optimization, simulation and
modeling, deep learning, and data mining. Features Focuses on neuronet models, algorithms, and applications Designs,
constructs, develops, analyzes, simulates and compares various WASD neuronet models, such as single-input WASD
neuronet models, two-input WASD neuronet models, three-input WASD neuronet models, and general multi-input WASD
neuronet models for function data approximations Includes real-world applications, such as population prediction Provides
complete mathematical foundations, such as Weierstrass approximation, Bernstein polynomial approximation, Taylor
polynomial approximation, and multivariate function approximation, exploring the close integration of mathematics (i.e.,
function approximation theories) and computers (e.g., computer algorithms) Utilizes the authors' 20 years of research on
neuronets
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Discrete Mathematics of Neural Networks
In recent years, Higher Order Neural Networks (HONNs) have been widely adopted by researchers for applications in control
signal generating, pattern recognition, nonlinear recognition, classification, and predition of control and recognition
scenarios. Due to the fact that HONNs have been proven to be faster, more accurate, and easier to explain than traditional
neural networks, their applications are limitless. Applied Artificial Higher Order Neural Networks for Control and Recognition
explores the ways in which higher order neural networks are being integrated specifically for intelligent technology
applications. Emphasizing emerging research, practice, and real-world implementation, this timely reference publication is
an essential reference source for researchers, IT professionals, and graduate-level computer science and engineering
students.

Artificial Higher Order Neural Networks for Computer Science and Engineering: Trends for
Emerging Applications
The use of neural networks is permeating every area of signal processing. They can provide powerful means for solving
many problems, especially in nonlinear, real-time, adaptive, and blind signal processing. The Handbook of Neural Network
Signal Processing brings together applications that were previously scattered among various publications to provide an upto-date, detailed treatment of the subject from an engineering point of view. The authors cover basic principles, modeling,
algorithms, architectures, implementation procedures, and well-designed simulation examples of audio, video, speech,
communication, geophysical, sonar, radar, medical, and many other signals. The subject of neural networks and their
application to signal processing is constantly improving. You need a handy reference that will inform you of current
applications in this new area. The Handbook of Neural Network Signal Processing provides this much needed service for all
engineers and scientists in the field.

Nature-inspired Methods in Chemometrics: Genetic Algorithms and Artificial Neural Networks
Processing information and analyzing data efficiently and effectively is crucial for any company that wishes to stay
competitive in its respective market. Nonlinear data presents new challenges to organizations, however, due to its
complexity and unpredictability. The only technology that can properly handle this form of data is artificial neural networks.
These modeling systems present a high level of benefits in analyzing complex data in a proficient manner, yet considerable
research on the specific applications of these intelligent components is significantly deficient. Applications of Artificial
Neural Networks for Nonlinear Data is a collection of innovative research on the contemporary nature of artificial neural
networks and their specific implementations within data analysis. While highlighting topics including propagation functions,
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optimization techniques, and learning methodologies, this book is ideally designed for researchers, statisticians,
academicians, developers, scientists, practitioners, students, and educators seeking current research on the use of artificial
neural networks in diagnosing and solving nonparametric problems.

Weakly Connected Neural Networks
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.

Pattern Recognition Using Neural Networks
This beginning graduate textbook teaches data science and machine learning methods for modeling, prediction, and control
of complex systems.

Applied Artificial Higher Order Neural Networks for Control and Recognition
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.

Deep Neural Networks
"This book introduces and explains Higher Order Neural Networks (HONNs) to people working in the fields of computer
science and computer engineering, and how to use HONNS in these areas"--Provided by publisher.

An Introduction to Neural Networks
"This book introduces Higher Order Neural Networks (HONNs) to computer scientists and computer engineers as an open
box neural networks tool when compared to traditional artificial neural networks"--Provided by publisher.

Applied Deep Learning
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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 scientific data
analysis, this book provides a solid foundation of basic neural network concepts. It contains an overview of neural network
architectures for practical data analysis followed by extensive step-by-step coverage on linear networks, as well as, multilayer perceptron for nonlinear prediction and classification explaining all stages of processing and model development
illustrated through practical examples and case studies. Later chapters present an extensive coverage on Self Organizing
Maps for nonlinear data clustering, recurrent networks for linear nonlinear time series forecasting, and other network types
suitable for scientific data analysis. With an easy to understand format using extensive graphical illustrations and
multidisciplinary scientific context, this book fills the gap in the market for neural networks for multi-dimensional scientific
data, and relates neural networks to statistics. Features § Explains neural networks in a multi-disciplinary context § Uses
extensive graphical illustrations to explain complex mathematical concepts for quick and easy understanding ? Examines indepth neural networks for linear and nonlinear prediction, classification, clustering and forecasting § Illustrates all stages of
model development and interpretation of results, including data preprocessing, data dimensionality reduction, input
selection, model development and validation, model uncertainty assessment, sensitivity analyses on inputs, errors and
model parameters Sandhya Samarasinghe obtained her MSc in Mechanical Engineering from Lumumba University in Russia
and an MS and PhD in Engineering from Virginia Tech, USA. Her neural networks research focuses on theoretical
understanding and advancements as well as practical implementations.

The Application of Neural Networks in the Earth System Sciences
This book brings together a representative set of Earth System Science (ESS) applications of the neural network (NN)
technique. It examines a progression of atmospheric and oceanic problems, which, from the mathematical point of view,
can be formulated as complex, multidimensional, and nonlinear mappings. It is shown that these problems can be solved
utilizing a particular type of NN – the multilayer perceptron (MLP). This type of NN applications covers the majority of NN
applications developed in ESSs such as meteorology, oceanography, atmospheric and oceanic satellite remote sensing,
numerical weather prediction, and climate studies. The major properties of the mappings and MLP NNs are formulated and
discussed. Also, the book presents basic background for each introduced application and provides an extensive set of
references. “This is an excellent book to learn how to apply artificial neural network methods to earth system sciences. The
author, Dr. Vladimir Krasnopolsky, is a universally recognized master in this field. With his vast knowledge and experience,
he carefully guides the reader through a broad variety of problems found in the earth system sciences where neural
network methods can be applied fruitfully. () The broad range of topics covered in this book ensures that
researchers/graduate students from many fields () will find it an invaluable guide to neural network methods.” (Prof. William
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W. Hsieh, University of British Columbia, Vancouver, Canada) “Vladimir Krasnopolsky has been the “founding father” of
applying computation intelligence methods to environmental science; () Dr. Krasnopolsky has created a masterful
exposition of a young, yet maturing field that promises to advance a deeper understanding of best modeling practices in
environmental science.” (Dr. Sue Ellen Haupt, National Center for Atmospheric Research, Boulder, USA) “Vladimir
Krasnopolsky has written an important and wonderful book on applications of neural networks to replace complex and
expensive computational algorithms within Earth System Science models. He is uniquely qualified to write this book, since
he has been a true pioneer with regard to many of these applications. () Many other examples of creative emulations will
inspire not just readers interested in the Earth Sciences, but any other modeling practitioner () to address both theoretical
and practical complex problems that may (or will!) arise in a complex system." ” (Prof. Eugenia Kalnay, University of
Maryland, USA)

Applied Artificial Neural Networks
Originating from models of biological neural systems, artificial neural networks (ANN) are the cornerstones of artificial
intelligence research. Catalyzed by the upsurge in computational power and availability, and made widely accessible with
the co-evolution of software, algorithms, and methodologies, artificial neural networks have had a profound impact in the
elucidation of complex biological, chemical, and environmental processes. Artificial Neural Networks in Biological and
Environmental Analysis provides an in-depth and timely perspective on the fundamental, technological, and applied aspects
of computational neural networks. Presenting the basic principles of neural networks together with applications in the field,
the book stimulates communication and partnership among scientists in fields as diverse as biology, chemistry,
mathematics, medicine, and environmental science. This interdisciplinary discourse is essential not only for the success of
independent and collaborative research and teaching programs, but also for the continued interest in the use of neural
network tools in scientific inquiry. The book covers: A brief history of computational neural network models in relation to
brain function Neural network operations, including neuron connectivity and layer arrangement Basic building blocks of
model design, selection, and application from a statistical perspective Neurofuzzy systems, neuro-genetic systems, and
neuro-fuzzy-genetic systems Function of neural networks in the study of complex natural processes Scientists deal with
very complicated systems, much of the inner workings of which are frequently unknown to researchers. Using only simple,
linear mathematical methods, information that is needed to truly understand natural systems may be lost. The
development of new algorithms to model such processes is needed, and ANNs can play a major role. Balancing basic
principles and diverse applications, this text introduces newcomers to the field and reviews recent developments of interest
to active neural network practitioners.

Neural Networks in Bioprocessing and Chemical Engineering
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Presents a spectrum of current research in pulsed neural networks and includes work from some of the key scientists in the
field.

Data-Driven Science and Engineering
Bayesian Nonparametrics via Neural Networks is the first book to focus on neural networks in the context of nonparametric
regression and classification, working within the Bayesian paradigm. Its goal is to demystify neural networks, putting them
firmly in a statistical context rather than treating them as a black box. This approach is in contrast to existing books, which
tend to treat neural networks as a machine learning algorithm instead of a statistical model. Once this underlying statistical
model is recognized, other standard statistical techniques can be applied to improve the model. The Bayesian approach
allows better accounting for uncertainty. This book covers uncertainty in model choice and methods to deal with this issue,
exploring a number of ideas from statistics and machine learning. A detailed discussion on the choice of prior and new
noninformative priors is included, along with a substantial literature review. Written for statisticians using statistical
terminology, Bayesian Nonparametrics via Neural Networks will lead statisticians to an increased understanding of the
neural network model and its applicability to real-world problems.

Applied Neural Networks for Signal Processing
This concise, readable book provides a sampling of the very large, active, and expanding field of artificial neural network
theory. It considers select areas of discrete mathematics linking combinatorics and the theory of the simplest types of
artificial neural networks. Neural networks have emerged as a key technology in many fields of application, and an
understanding of the theories concerning what such systems can and cannot do is essential. Some classical results are
presented with accessible proofs, together with some more recent perspectives, such as those obtained by considering
decision lists. In addition, probabilistic models of neural network learning are discussed. Graph theory, some partially
ordered set theory, computational complexity, and discrete probability are among the mathematical topics involved.
Pointers to further reading and an extensive bibliography make this book a good starting point for research in discrete
mathematics and neural networks.

Exploring Neural Networks with C#
This book constitutes the refereed proceedings of the 18th International Conference on Engineering Applications of Neural
Networks, EANN 2017, held in Athens, Greece, in August 2017. The 40 revised full papers and 5 revised short papers
presented were carefully reviewed and selected from 83 submissions. The papers cover the topics of deep learning,
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convolutional neural networks, image processing, pattern recognition, recommendation systems, machine learning, and
applications of Artificial Neural Networks (ANN) applications in engineering, 5G telecommunication networks, and audio
signal processing. The volume also includes papers presented at the 6th Mining Humanistic Data Workshop (MHDW 2017)
and the 2nd Workshop on 5G-Putting Intelligence to the Network Edge (5G-PINE).

Artificial Higher Order Neural Networks for Modeling and Simulation
This book is a printed edition of the Special Issue "Application of Artificial Neural Networks in Geoinformatics" that was
published in Applied Sciences

Neural Networks in Finance
Work with advanced topics in deep learning, such as optimization algorithms, hyper-parameter tuning, dropout, and error
analysis as well as strategies to address typical problems encountered when training deep neural networks. You’ll begin by
studying the activation functions mostly with a single neuron (ReLu, sigmoid, and Swish), seeing how to perform linear and
logistic regression using TensorFlow, and choosing the right cost function. The next section talks about more complicated
neural network architectures with several layers and neurons and explores the problem of random initialization of weights.
An entire chapter is dedicated to a complete overview of neural network error analysis, giving examples of solving problems
originating from variance, bias, overfitting, and datasets coming from different distributions. Applied Deep Learning also
discusses how to implement logistic regression completely from scratch without using any Python library except NumPy, to
let you appreciate how libraries such as TensorFlow allow quick and efficient experiments. Case studies for each method
are included to put into practice all theoretical information. You’ll discover tips and tricks for writing optimized Python code
(for example vectorizing loops with NumPy). What You Will Learn Implement advanced techniques in the right way in
Python and TensorFlow Debug and optimize advanced methods (such as dropout and regularization) Carry out error
analysis (to realize if one has a bias problem, a variance problem, a data offset problem, and so on) Set up a machine
learning project focused on deep learning on a complex dataset Who This Book Is For Readers with a medium
understanding of machine learning, linear algebra, calculus, and basic Python programming.

Neural Networks and Analog Computation
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
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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.

Engineering Applications of Neural Networks
Statistical Learning using Neural Networks: A Guide for Statisticians and Data Scientists with Python introduces artificial
neural networks starting from the basics and increasingly demanding more effort from readers, who can learn the theory
and its applications in statistical methods with concrete Python code examples. It presents a wide range of widely used
statistical methodologies, applied in several research areas with Python code examples, which are available online. It is
suitable for scientists and developers as well as graduate students. Key Features: Discusses applications in several research
areas Covers a wide range of widely used statistical methodologies Includes Python code examples Gives numerous neural
network models This book covers fundamental concepts on Neural Networks including Multivariate Statistics Neural
Networks, Regression Neural Network Models, Survival Analysis Networks, Time Series Forecasting Networks, Control Chart
Networks, and Statistical Inference Results. This book is suitable for both teaching and research. It introduces neural
networks and is a guide for outsiders of academia working in data mining and artificial intelligence (AI). This book brings
together data analysis from statistics to computer science using neural networks.

An Introduction to Neural Network Methods for Differential Equations
Artificial Neural Networks for Engineering Applications presents current trends for the solution of complex engineering
problems that cannot be solved through conventional methods. The proposed methodologies can be applied to modeling,
pattern recognition, classification, forecasting, estimation, and more. Readers will find different methodologies to solve
various problems, including complex nonlinear systems, cellular computational networks, waste water treatment, attack
detection on cyber-physical systems, control of UAVs, biomechanical and biomedical systems, time series forecasting,
biofuels, and more. Besides the real-time implementations, the book contains all the theory required to use the proposed
methodologies for different applications. Presents the current trends for the solution of complex engineering problems that
cannot be solved through conventional methods Includes real-life scenarios where a wide range of artificial neural network
architectures can be used to solve the problems encountered in engineering Contains all the theory required to use the
proposed methodologies for different applications
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Neural Networks in Transport Applications
Devoted to local and global analysis of weakly connected systems with applications to neurosciences, this book uses
bifurcation theory and canonical models as the major tools of analysis. It presents a systematic and well motivated
development of both weakly connected system theory and mathematical neuroscience, addressing bifurcations in neuron
and brain dynamics, synaptic organisations of the brain, and the nature of neural codes. The authors present classical
results together with the most recent developments in the field, making this a useful reference for researchers and
graduate students in various branches of mathematical neuroscience.

Applications of Artificial Neural Networks for Nonlinear Data
Differential equations play a vital role in the fields of engineering and science. Problems in engineering and science can be
modeled using ordinary or partial differential equations. Analytical solutions of differential equations may not be obtained
easily, so numerical methods have been developed to handle them. Machine intelligence methods, such as Artificial Neural
Networks (ANN), are being used to solve differential equations, and these methods are presented in Artificial Neural
Networks for Engineers and Scientists: Solving Ordinary Differential Equations. This book shows how computation of
differential equation becomes faster once the ANN model is properly developed and applied.

Application of Artificial Neural Networks in Geoinformatics
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 multilegged 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 ANN-based deep
learning, solar radiation ANN prediction using NARX model, and ANN data assimilation for an atmospheric general
circulation model.

Artificial Neural Networks in Biological and Environmental Analysis
The theoretical foundations of Neural Networks and Analog Computation conceptualize neural networks as a particular type
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of computer consisting of multiple assemblies of basic processors interconnected in an intricate structure. Examining these
networks under various resource constraints reveals a continuum of computational devices, several of which coincide with
well-known classical models. On a mathematical level, the treatment of neural computations enriches the theory of
computation but also explicated the computational complexity associated with biological networks, adaptive engineering
tools, and related models from the fields of control theory and nonlinear dynamics. The material in this book will be of
interest to researchers in a variety of engineering and applied sciences disciplines. In addition, the work may provide the
base of a graduate-level seminar in neural networks for computer science students.

Using Artificial Neural Networks for Analog Integrated Circuit Design Automation
Develop and optimize deep learning models with advanced architectures. This book teaches you the intricate details and
subtleties of the algorithms that are at the core of convolutional neural networks. In Advanced Applied Deep Learning, you
will study advanced topics on CNN and object detection using Keras and TensorFlow. Along the way, you will look at the
fundamental operations in CNN, such as convolution and pooling, and then look at more advanced architectures such as
inception networks, resnets, and many more. While the book discusses theoretical topics, you will discover how to work
efficiently with Keras with many tricks and tips, including how to customize logging in Keras with custom callback classes,
what is eager execution, and how to use it in your models. Finally, you will study how object detection works, and build a
complete implementation of the YOLO (you only look once) algorithm in Keras and TensorFlow. By the end of the book you
will have implemented various models in Keras and learned many advanced tricks that will bring your skills to the next
level. What You Will Learn See how convolutional neural networks and object detection work Save weights and models on
disk Pause training and restart it at a later stage Use hardware acceleration (GPUs) in your code Work with the Dataset
TensorFlow abstraction and use pre-trained models and transfer learning Remove and add layers to pre-trained networks to
adapt them to your specific project Apply pre-trained models such as Alexnet and VGG16 to new datasets Who This Book Is
For Scientists and researchers with intermediate-to-advanced Python and machine learning know-how. Additionally,
intermediate knowledge of Keras and TensorFlow is expected.

Bayesian Nonparametrics via Neural Networks
Neural networks have received a great deal of attention among scientists and engineers. In chemical engineering, neural
computing has moved from pioneering projects toward mainstream industrial applications. This book introduces the
fundamental principles of neural computing, and is the first to focus on its practical applications in bioprocessing and
chemical engineering. Examples, problems, and 10 detailed case studies demonstrate how to develop, train, and apply
neural networks. A disk containing input data files for all illustrative examples, case studies, and practice problems provides
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the opportunity for hands-on experience. An important goal of the book is to help the student or practitioner learn and
implement neural networks quickly and inexpensively using commercially available, PC-based software tools. Detailed
network specifications and training procedures are included for all neural network examples discussed in the book. Each
chapter contains an introduction, chapter summary, references to further reading, practice problems, and a section on
nomenclature Includes a PC-compatible disk containing input data files for examples, case studies, and practice problems
Presents 10 detailed case studies Contains an extensive glossary, explaining terminology used in neural network
applications in science and engineering Provides examples, problems, and ten detailed case studies of neural computing
applications, including: Process fault-diagnosis of a chemical reactor Leonard Kramer fault-classification problem Process
fault-diagnosis for an unsteady-state continuous stirred-tank reactor system Classification of protein secondary-structure
categories Quantitative prediction and regression analysis of complex chemical kinetics Software-based sensors for
quantitative predictions of product compositions from flourescent spectra in bioprocessing Quality control and optimization
of an autoclave curing process for manufacturing composite materials Predictive modeling of an experimental batch
fermentation process Supervisory control of the Tennessee Eastman plantwide control problem Predictive modeling and
optimal design of extractive bioseparation in aqueous two-phase systems

Handbook of Neural Network Signal Processing
The utility of artificial neural network models lies in the fact that they can be used to infer functions from
observationsmaking them especially useful in applications where the complexity of data or tasks makes the design of such
functions by hand impractical.Exploring Neural Networks with C# presents the important properties of neural networks

Artificial Neural Networks
This book explores the intuitive appeal of neural networks and the genetic algorithm in finance. It demonstrates how neural
networks used in combination with evolutionary computation outperform classical econometric methods for accuracy in
forecasting, classification and dimensionality reduction. McNelis utilizes a variety of examples, from forecasting automobile
production and corporate bond spread, to inflation and deflation processes in Hong Kong and Japan, to credit card default in
Germany to bank failures in Texas, to cap-floor volatilities in New York and Hong Kong. * Offers a balanced, critical review of
the neural network methods and genetic algorithms used in finance * Includes numerous examples and applications *
Numerical illustrations use MATLAB code and the book is accompanied by a website
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