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here is the perfect comprehensive guide for readers with basic to intermediate level knowledge of
machine learning and deep learning it introduces tools such as numpy for numerical processing
pandas for panel data analysis matplotlib for visualization scikit learn for machine learning and
pytorch for deep learning with python it also serves as a long term reference manual for the
practitioners who will find solutions to commonly occurring scenarios the book is divided into
three sections the first section introduces you to number crunching and data analysis tools using
python with in depth explanation on environment configuration data loading numerical processing
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data analysis and visualizations the second section covers machine learning basics and scikit
learn  library  it  also  explains  supervised  learning  unsupervised  learning  implementation  and
classification of regression algorithms and ensemble learning methods in an easy manner with
theoretical and practical lessons the third section explains complex neural network architectures
with details on internal working and implementation of convolutional neural networks the final
chapter contains a detailed end to end solution with neural networks in pytorch after completing
hands on machine learning with python you will be able to implement machine learning and
neural network solutions and extend them to your advantage you will review data structures in
numpy  and  pandas  demonstrate  machine  learning  techniques  and  algorithm  understand
supervised  learning  and  unsupervised  learning  examine  convolutional  neural  networks  and
recurrent neural  networks get acquainted with scikit  learn and pytorch predict  sequences in
recurrent neural networks and long short term memory

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 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

this book presents architectural solutions of wireless network and its variations it basically deals
with  modeling  analysis  design  and  enhancement  of  different  architectural  parts  of  wireless
network the main aim of this book is to enhance the applications of wireless network by reducing
and controlling its architectural issues the book discusses efficiency and robustness of wireless
network  as  a  platform for  communication  and data  transmission  and also  discusses  some
challenges and security issues such as limited hardware resources unreliable communication
dynamic topology of some wireless networks vulnerability and unsecure environment this book is
edited  for  users  academicians  and  researchers  of  wireless  network  broadly  topics  include
modeling  of  security  enhancements  optimization  model  for  network  lifetime  modeling  of
aggregation systems and analyzing of troubleshooting techniques

space technology has become increasingly important after  the great development and rapid
progress in  information and communication technology as well  as  the technology of  space
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exploration this book deals with the latest and most prominent research in space technology the
first part of the book first six chapters deals with the algorithms and software used in information
processing communications and control of spacecrafts the second part chapters 7 to 10 deals
with the latest research on the space structures the third part chapters 11 to 14 deals with some
of the latest applications in space the fourth part chapters 15 and 16 deals with small satellite
technologies the fifth part chapters 17 to 20 deals with some of the latest applications in the field
of aircrafts the sixth part chapters 21 to 25 outlines some recent research efforts in different
subjects

in this research practical methods for the design of h 2 and hinfinity optimal state feedback
controllers  for  unconstrained  and  constrained  input  systems  are  proposed  the  dynamic
programming principle is used along with special quasi norms to derive the structure of both the
saturated h2 and hinfinity optimal controllers in feedback strategy form the resulting hamilton
jacobi  bellman hjb  and hamilton jacobi  isaacs hji  equations are derived respectively  neural
networks are used along with the least squares method to solve the hamilton jacobi differential
equations in the h 2 case and the cost and disturbance in the h infinity case the result is a neural
network unconstrained or constrained feedback controller that has been tuned a priori offline with
the training set selected using monte carlo methods from a prescribed region of the state space
which falls within the region of asymptotic stability the obtained algorithms are applied to different
examples  including  the  linear  system  chained  form  nonholonomic  system  and  nonlinear
benchmark problem to reveal the power of the proposed method finally a certain time folding
method is applied to solve optimal control problem on chained form nonholonomic systems with
above obtained algorithms the result shows the approach can effectively provide controls for
nonholonomic systems

our planet is nowadays continuously monitored by powerful remote sensors operating in wide
portions of the electromagnetic spectrum our capability of acquiring detailed information on the
environment has been revolutionized by revealing its inner structure morphology and dynamical
changes the way we now observe and study the evolution of the earths status has even radically
influenced our perception and conception of the world we live in the aim of this book is to bring
together contributions from experts to present new research results and prospects of the future
developments in the area of geosciences and remote sensing emerging research directions are
discussed the volume consists of twenty six chapters encompassing both theoretical aspects and
application oriented studies an unfolding perspective on various current trends in this extremely
rich area is offered the book chapters can be categorized along different perspectives among
others use of active or passive sensors employed technologies and configurations considered
scenario on the earth scientific research area involved in the studies

advances in subsurface data analytics traditional and physics based approaches brings together
the fundamentals of popular and emerging machine learning ml algorithms with their applications
in subsurface analysis including geology geophysics petrophysics and reservoir engineering the
book is divided into four parts traditional ml deep learning physics based ml and new directions
with an increasing level of diversity and complexity of topics each chapter focuses on one ml
algorithm with a detailed workflow for a specific application in geosciences some chapters also
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compare the results from an algorithm with others to better equip the readers with different
strategies to implement automated workflows for subsurface analysis advances in subsurface
data analytics traditional and physics based approaches will help researchers in academia and
professional geoscientists working on the subsurface related problems oil and gas geothermal
carbon sequestration and seismology at different scales to understand and appreciate current
trends  in  ml  approaches their  applications  advances  and limitations  and future  potential  in
geosciences by bringing together several contributions in a single volume covers fundamentals of
simple machine learning and deep learning algorithms and physics based approaches written by
practitioners in  academia and industry  presents detailed case studies of  individual  machine
learning algorithms and optimal strategies in subsurface characterization around the world offers
an analysis of future trends in machine learning in geosciences

this collective compendium highlights the achievements of soviet and russian mathematical and
computer science scientific schools in the area of image analysis and understanding pattern
recognition  artificial  intelligence  and  adjacent  fields  of  computer  sciences  and  applied
mathematics contributed by renowned researchers the materials collated are original  papers
never published before this chapters provide good balance between fundamental and applied
statements of problems and results this unique reference text benefits professionals researchers
academics and graduate students in pattern recognition image analysis theoretical  computer
science and ai

we consider the use of neural networks and hamilton jacobi bellman equations towards obtaining
fixed final time optimal control laws in the input nonlinear systems the method is based on
kronecker matrix methods along with neural network approximation over a compact set to solve a
time varying hamilton jacobi bellman equation the result is a neural network feedback controller
that has time varying coefficients found by a priori offline tuning convergence results are shown
the results of this paper are demonstrated on two examples

soft computing methods such as neural networks and genetic algorithms draw on the problem
solving strategies of the natural world which differ fundamentally from the mathematically based
computing methods normally used in engineering human brains are highly effective computers
with  capabilities  far  beyond  those  of  the  most  sophisticated  electronic  computers  the  soft
computing methods they use can solve very difficult inverse problems based on reduction in
disorder this book outlines these methods and applies them to a range of difficult engineering
problems  including  applications  in  computational  mechanics  earthquake  engineering  and
engineering design most of these are difficult inverse problems especially in engineering design
and are treated in depth

this volume includes the proceedings from proceedings of the ninth international conference
fukuoka japan june 4 7 1996 this work represents a broad spectrum of new ideas in the field of
applied artificial intelligence and expert systems and serves to disseminate information regarding
intelligent methodologies and their implementation in solving various problems in industry and
engineering

this book presents the latest findings in the areas of data management and smart computing big
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data  management  artificial  intelligence  and  data  analytics  along  with  advances  in  network
technologies  the  book  is  a  collection  of  peer  reviewed  research  papers  presented  at  9th
international conference on data management analytics and innovation icdmai 2025 held during
17 19 january 2025 at st xavier s college autonomous kolkata india it addresses state of the art
topics  and  discusses  challenges  and  solutions  for  future  development  gathering  original
unpublished contributions by scientists from around the globe the book is mainly intended for a
professional audience of researchers and practitioners in academia and industry the book is
divided into three volumes

build smarter programs with the power of neural networks and the simplicity of pythonabout this
book make your roots stronger in neural networks by this concept rich yet highly practical guide
from single layer to multiple layers with the help of python through this book you will develop a
strong background in neural networks regardless of your level of previous knowledge in this
subject you will be able to implement solutions from scratch so the whole process on foundations
of neural network solution design will be paced by youwho this book is forthis book is designed
for novices as well as intermediate python developers who have a statistical background and
want to work with neural networks to get better results from complex data it also contains enough
food for thought for those who want to improve their skills in machine learning and deep learning
what you will learn see the latest innovations in the field become fluent in python to develop
neural networks solutions capable of solving complex and interesting tasks implement neural
networks step by step solve your complex computational problems with the aid of neural networks
and python the reader will be able to set up his her neural network with ease according to the
objective he she wants to apply the reader will be able to design time series based models using
rnns in python will be able to design high level solutions with cnns in pythonin detailif you wish to
solve your complex computational problem efficiently neural networks come to the rescue this
book will teach you how to ace neural networks and solve your computational problems with
python right from predicting to self learning models with ease we start off with neural network
design then you ll build a solid foundational knowledge of how a neural network learns from data
and the principles behind it this book cover various types of neural networks including recurrent
neural networks and convoluted neural networks you will  not only learn how to train neural
networks but also see a generalization of these networks with the help of practical examples and
real world use cases you will learn to implement these neural networks in your applications

artificial intelligence ai is everywhere and it s here to stay most aspects of our lives are now
touched by artificial intelligence in one way or another from deciding what books or flights to buy
online to whether our job applications are successful whether we receive a bank loan and even
what treatment we receive for cancer artificial neural networks anns as a part of ai maintains the
capacity to solve problems such as regression and classification with high levels of accuracy this
book aims to discuss the usage of anns for optimal solving of time series applications and
clustering bounding of  optimization methods particularly  metaheuristics  considered as global
optimizers with anns make a strong and reliable prediction tool for handling real life application
this book also demonstrates how different fields of studies utilize anns proving its wide reach and
relevance
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the analysis and experimental results in this paper lead to the conclusion that many network
training problems are ill  conditioned and may not be solved more efficiently by higher order
optimization methods while our analyses are for completely connected networks they extend to
networks with sparse connectivity as well our results suggest that neural networks can have
considerable redundancy in parameterizing the function space in a neighborhood of  a local
minimum independently of whether or not the solution has a small residual
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