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A Mathematical Introduction To Signals And Systems
Mathematics for Neuroscientists, Second Edition, presents a comprehensive
introduction to mathematical and computational methods used in neuroscience to
describe and model neural components of the brain from ion channels to single
neurons, neural networks and their relation to behavior. The book contains more
than 200 figures generated using Matlab code available to the student and
scholar. Mathematical concepts are introduced hand in hand with neuroscience,
emphasizing the connection between experimental results and theory. Fully
revised material and corrected text Additional chapters on extracellular potentials,
motion detection and neurovascular coupling Revised selection of exercises with
solutions More than 200 Matlab scripts reproducing the figures as well as a
selection of equivalent Python scripts
This contributed volume explores the connection between the theoretical aspects
of harmonic analysis and the construction of advanced multiscale representations
that have emerged in signal and image processing. It highlights some of the most
promising mathematical developments in harmonic analysis in the last decade
brought about by the interplay among different areas of abstract and applied
mathematics. This intertwining of ideas is considered starting from the theory of
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unitary group representations and leading to the construction of very efficient
schemes for the analysis of multidimensional data. After an introductory chapter
surveying the scientific significance of classical and more advanced multiscale
methods, chapters cover such topics as An overview of Lie theory focused on
common applications in signal analysis, including the wavelet representation of
the affine group, the Schrödinger representation of the Heisenberg group, and
the metaplectic representation of the symplectic group An introduction to coorbit
theory and how it can be combined with the shearlet transform to establish
shearlet coorbit spaces Microlocal properties of the shearlet transform and its
ability to provide a precise geometric characterization of edges and interface
boundaries in images and other multidimensional data Mathematical techniques
to construct optimal data representations for a number of signal types, with a
focus on the optimal approximation of functions governed by anisotropic
singularities. A unified notation is used across all of the chapters to ensure
consistency of the mathematical material presented. Harmonic and Applied
Analysis: From Groups to Signals is aimed at graduate students and researchers
in the areas of harmonic analysis and applied mathematics, as well as at other
applied scientists interested in representations of multidimensional data. It can
also be used as a textbook for graduate courses in applied harmonic analysis.?
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Graduate-level study for engineering students presents elements of modern
probability theory, information theory, coding theory, more. Emphasis on sample
space, random variables, capacity, etc. Many reference tables and extensive
bibliography. 1961 edition.
Understanding the nature of random signals and noise is critically important for
detecting signals and for reducing and minimizing the effects of noise in
applications such as communications and control systems. Outlining a variety of
techniques and explaining when and how to use them, Random Signals and
Noise: A Mathematical Introduction focuses on applications and practical problem
solving rather than probability theory. A Firm Foundation Before launching into
the particulars of random signals and noise, the author outlines the elements of
probability that are used throughout the book and includes an appendix on the
relevant aspects of linear algebra. He offers a careful treatment of Lagrange
multipliers and the Fourier transform, as well as the basics of stochastic
processes, estimation, matched filtering, the Wiener-Khinchin theorem and its
applications, the Schottky and Nyquist formulas, and physical sources of noise.
Practical Tools for Modern Problems Along with these traditional topics, the book
includes a chapter devoted to spread spectrum techniques. It also demonstrates
the use of MATLAB® for solving complicated problems in a short amount of time
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while still building a sound knowledge of the underlying principles. A selfcontained primer for solving real problems, Random Signals and Noise presents
a complete set of tools and offers guidance on their effective application.
Scientific knowledge grows at a phenomenal pace--but few books have had as
lasting an impact or played as important a role in our modern world as The
Mathematical Theory of Communication, published originally as a paper on
communication theory more than fifty years ago. Republished in book form
shortly thereafter, it has since gone through four hardcover and sixteen
paperback printings. It is a revolutionary work, astounding in its foresight and
contemporaneity. The University of Illinois Press is pleased and honored to issue
this commemorative reprinting of a classic.
Concise undergraduate introduction to fundamentals of topology — clearly and
engagingly written, and filled with stimulating, imaginative exercises. Topics
include set theory, metric and topological spaces, connectedness, and
compactness. 1975 edition.
Signal processing is the discipline of extracting information from collections of
measurements. To be effective, the measurements must be organized and then
filtered, detected, or transformed to expose the desired information. Distortions
caused by uncertainty, noise, and clutter degrade the performance of practical
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signal processing systems. In aggressively uncertain situations, the full truth
about an underlying signal cannot be known. This book develops the theory and
practice of signal processing systems for these situations that extract useful,
qualitative information using the mathematics of topology -- the study of spaces
under continuous transformations. Since the collection of continuous
transformations is large and varied, tools which are topologically-motivated are
automatically insensitive to substantial distortion. The target audience comprises
practitioners as well as researchers, but the book may also be beneficial for
graduate students.
Random Signals and NoiseA Mathematical IntroductionCRC Press
This introduction to elementary signal processing connects theory and application, and bridges
instruction between a book and a CD-ROM packed with video, software and more. The result
is a unique, non-mathematical learning system using concepts drawn from modern brain
research. Readers use the popular DasyLab metrology and control engineering program to
develop applications. Processing of real signals is enabled via the sound card and the parallel
port. Two hundred pre-programmed signal engineering systems and design transparencies are
provided on the CD-ROM. There are numerous videos, more than 250 photos, and - most
important – all "living" experiments and their results are visualized.
At the intersection of mathematics, engineering, and computer science sits the thriving field of
compressive sensing. Based on the premise that data acquisition and compression can be
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performed simultaneously, compressive sensing finds applications in imaging, signal
processing, and many other domains. In the areas of applied mathematics, electrical
engineering, and theoretical computer science, an explosion of research activity has already
followed the theoretical results that highlighted the efficiency of the basic principles. The
elegant ideas behind these principles are also of independent interest to pure mathematicians.
A Mathematical Introduction to Compressive Sensing gives a detailed account of the core
theory upon which the field is build. With only moderate prerequisites, it is an excellent
textbook for graduate courses in mathematics, engineering, and computer science. It also
serves as a reliable resource for practitioners and researchers in these disciplines who want to
acquire a careful understanding of the subject. A Mathematical Introduction to Compressive
Sensing uses a mathematical perspective to present the core of the theory underlying
compressive sensing.
In recent decades, the study of signal processing has become increasingly complex, with new
techniques and applications constantly being developed for the processing, transformation,
and interpretation of signals. This book provides a comprehensive introduction to the traditional
and modern methods used in signal processing. It is designed to impart to the reader the
mathematical techniques used in modelling signals and systems, encompassing standard
mathematical tools as well as newer techniques such as wavelets and neural networks. C++
and Java implementations furnish these descriptions. The book offers an excellent balance of
theory and application, beginning with a complete framework of discrete-time signal
processing.
From the reviews: "[...] the interested reader will find in Bremaud’s book an invaluable
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reference because of its coverage, scope and style, as well as of the unified treatment it offers
of (signal processing oriented) Fourier and wavelet basics." Mathematical Reviews
A digital filter can be pictured as a "black box" that accepts a sequence of numbers and emits
a new sequence of numbers. In digital audio signal processing applications, such number
sequences usually represent sounds. For example, digital filters are used to implement graphic
equalizers and other digital audio effects. This book is a gentle introduction to digital filters,
including mathematical theory, illustrative examples, some audio applications, and useful
software starting points. The theory treatment begins at the high-school level, and covers
fundamental concepts in linear systems theory and digital filter analysis. Various "small" digital
filters are analyzed as examples, particularly those commonly used in audio applications.
Matlab programming examples are emphasized for illustrating the use and development of
digital filters in practice.
Covers encoding and binary digits, entropy, language and meaning, efficient encoding and the
noisy channel, and explores ways in which information theory relates to physics, cybernetics,
psychology, and art. 1980 edition.
Random signals and noise are present in many engineering systems and networks. Signal
processing techniques allow engineers to distinguish between useful signals in audio, video or
communication equipment, and interference, which disturbs the desired signal. With a strong
mathematical grounding, this text provides a clear introduction to the fundamentals of
stochastic processes and their practical applications to random signals and noise. With worked
examples, problems, and detailed appendices, Introduction to Random Signals and Noise
gives the reader the knowledge to design optimum systems for effectively coping with
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unwanted signals. Key features: Considers a wide range of signals and noise, including
analogue, discrete-time and bandpass signals in both time and frequency domains. Analyses
the basics of digital signal detection using matched filtering, signal space representation and
correlation receiver. Examines optimal filtering methods and their consequences. Presents a
detailed discussion of the topic of Poisson processes and shot noise. An excellent resource for
professional engineers developing communication systems, semiconductor devices, and audio
and video equipment, this book is also ideal for senior undergraduate and graduate students in
Electronic and Electrical Engineering.
Aimed at "the mathematically traumatized," this text offers nontechnical coverage of graph
theory, with exercises. Discusses planar graphs, Euler's formula, Platonic graphs, coloring, the
genus of a graph, Euler walks, Hamilton walks, more. 1976 edition.

Mathematical Methods for Signal and Image Analysis and Representation
presents the mathematical methodology for generic image analysis tasks. In the
context of this book an image may be any m-dimensional empirical signal living
on an n-dimensional smooth manifold (typically, but not necessarily, a subset of
spacetime). The existing literature on image methodology is rather scattered and
often limited to either a deterministic or a statistical point of view. In contrast, this
book brings together these seemingly different points of view in order to stress
their conceptual relations and formal analogies. Furthermore, it does not focus on
specific applications, although some are detailed for the sake of illustration, but
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on the methodological frameworks on which such applications are built, making it
an ideal companion for those seeking a rigorous methodological basis for specific
algorithms as well as for those interested in the fundamental methodology per se.
Covering many topics at the forefront of current research, including anisotropic
diffusion filtering of tensor fields, this book will be of particular interest to graduate
and postgraduate students and researchers in the fields of computer vision,
medical imaging and visual perception.
A groundbreaking introduction to vectors, matrices, and least squares for
engineering applications, offering a wealth of practical examples.
This comprehensive and engaging textbook introduces the basic principles and
techniques of signal processing, from the fundamental ideas of signals and
systems theory to real-world applications. Students are introduced to the
powerful foundations of modern signal processing, including the basic geometry
of Hilbert space, the mathematics of Fourier transforms, and essentials of
sampling, interpolation, approximation and compression The authors discuss realworld issues and hurdles to using these tools, and ways of adapting them to
overcome problems of finiteness and localization, the limitations of uncertainty,
and computational costs. It includes over 160 homework problems and over 220
worked examples, specifically designed to test and expand students'
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understanding of the fundamentals of signal processing, and is accompanied by
extensive online materials designed to aid learning, including Mathematica®
resources and interactive demonstrations.
In this book, we study theoretical and practical aspects of computing methods for
mathematical modelling of nonlinear systems. A number of computing techniques
are considered, such as methods of operator approximation with any given
accuracy; operator interpolation techniques including a non-Lagrange
interpolation; methods of system representation subject to constraints associated
with concepts of causality, memory and stationarity; methods of system
representation with an accuracy that is the best within a given class of models;
methods of covariance matrix estimation; methods for low-rank matrix
approximations; hybrid methods based on a combination of iterative procedures
and best operator approximation; and methods for information compression and
filtering under condition that a filter model should satisfy restrictions associated
with causality and different types of memory. As a result, the book represents a
blend of new methods in general computational analysis, and specific, but also
generic, techniques for study of systems theory ant its particular branches, such
as optimal filtering and information compression. - Best operator approximation, Non-Lagrange interpolation, - Generic Karhunen-Loeve transform - Generalised
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low-rank matrix approximation - Optimal data compression - Optimal nonlinear
filtering
The fundamental mathematical tools needed to understand machine learning
include linear algebra, analytic geometry, matrix decompositions, vector calculus,
optimization, probability and statistics. These topics are traditionally taught in
disparate courses, making it hard for data science or computer science students,
or professionals, to efficiently learn the mathematics. This self-contained textbook
bridges the gap between mathematical and machine learning texts, introducing
the mathematical concepts with a minimum of prerequisites. It uses these
concepts to derive four central machine learning methods: linear regression,
principal component analysis, Gaussian mixture models and support vector
machines. For students and others with a mathematical background, these
derivations provide a starting point to machine learning texts. For those learning
the mathematics for the first time, the methods help build intuition and practical
experience with applying mathematical concepts. Every chapter includes worked
examples and exercises to test understanding. Programming tutorials are offered
on the book's web site.
Signals, Systems, Transforms, and Digital Signal Processing with MATLAB® has
as its principal objective simplification without compromise of rigor. Graphics,
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called by the author, "the language of scientists and engineers", physical
interpretation of subtle mathematical concepts, and a gradual transition from
basic to more advanced topics are meant to be among the important
contributions of this book. After illustrating the analysis of a function through a
step-by-step addition of harmonics, the book deals with Fourier and Laplace
transforms. It then covers discrete time signals and systems, the z-transform,
continuous- and discrete-time filters, active and passive filters, lattice filters, and
continuous- and discrete-time state space models. The author goes on to discuss
the Fourier transform of sequences, the discrete Fourier transform, and the fast
Fourier transform, followed by Fourier-, Laplace, and z-related transforms,
including Walsh–Hadamard, generalized Walsh, Hilbert, discrete cosine, Hartley,
Hankel, Mellin, fractional Fourier, and wavelet. He also surveys the architecture
and design of digital signal processors, computer architecture, logic design of
sequential circuits, and random signals. He concludes with simplifying and
demystifying the vital subject of distribution theory. Drawing on much of the
author’s own research work, this book expands the domains of existence of the
most important transforms and thus opens the door to a new world of
applications using novel, powerful mathematical tools.
First comprehensive introduction to information theory explores the work of
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Shannon, McMillan, Feinstein, and Khinchin. Topics include the entropy concept
in probability theory, fundamental theorems, and other subjects. 1957 edition.
Pattern theory is a distinctive approach to the analysis of all forms of real-world
signals. At its core is the design of a large variety of probabilistic models whose
samples reproduce the look and feel of the real signals, their patterns, and their
variability. Bayesian statistical inference then allows you to apply these models in
the analysis of new signals. This book treats the mathematical tools, the models
themselves, and the computational algorithms for applying statistics to analyze
six representative classes of signals of increasing complexity. The book covers
patterns in text, sound, and images. Discussions of images include recognizing
characters, textures, nature scenes, and human faces. The text includes online
access to the materials (data, code, etc.) needed for the exercises.
Unified Signal Theory is an indispensible textbook dealing with the theory of
deterministic signals; a topic of fundamental interest to graduates and senior
undergraduates in the areas of information engineering (telecommunications,
control, systems theory and electronics), astronomy, oceanography, earth
science, biology and medicine. The unified theory follows an innovative approach
– that of combining all signal classes into just one. The fundamental signal
operations (convolution, Fourier transform, linear systems, sampling and
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interpolation) are established simultaneously for all the signal classes. This
unified approach avoids the repetition of similar concepts consequent on other
approaches’ separate treatment of definitions and properties for each signal
class. Modern wavelet ideas are developed in harmony with the rest of the text.
Unified Signal Theory provides: • exercises and examples, to give the student
practice; • solutions which are available for download and save the tutor time;
and • a choice of two suggested reading paths depending on the level of the
student, for an enhanced learning experience. The advantages of the unified
approach are many: it permits a global vision of the topic, it is economical in
teaching and learning, and it can be adjusted easily to fit new applications. This
textbook presents the theory in five chapters, and goes on to demonstrate
specific applications such as fast Fourier transform implementation, sampling and
reconstructions of signals, and multicolor modulation systems, in a further six
chapters. Mathematical concepts are introduced conceptually within the body of
the book with more rigorous treatment being reserved for the appendices.
Originally developed by Claude Shannon in the 1940s, information theory laid the
foundations for the digital revolution, and is now an essential tool in
telecommunications, genetics, linguistics, brain sciences, and deep space
communication. In this richly illustrated book, accessible examples are used to
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introduce information theory in terms of everyday games like ‘20 questions’
before more advanced topics are explored. Online MatLab and Python computer
programs provide hands-on experience of information theory in action, and
PowerPoint slides give support for teaching. Written in an informal style, with a
comprehensive glossary and tutorial appendices, this text is an ideal primer for
novices who wish to learn the essential principles and applications of information
theory.
Getting mixed signals in your signals and systemscourse? The concepts covered
in a typical signals and systemscourse are often considered by engineering
students to be some ofthe most difficult to master. Thankfully, Signals &
SystemsFor Dummies is your intuitive guide to this tricky course,walking you stepby-step through some of the more complex theoriesand mathematical formulas in
a way that is easy to understand. From Laplace Transforms to Fourier Analyses,
Signals &Systems For Dummies explains in plain English the difficultconcepts
that can trip you up. Perfect as a study aid or tocomplement your classroom
texts, this friendly, hands-on guidemakes it easy to figure out the fundamentals of
signaland system analysis. Serves as a useful tool for electrical and computer
engineeringstudents looking to grasp signal and system analysis Provides helpful
explanations of complex concepts andtechniques related to signals and systems
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Includes worked-through examples of real-world applicationsusing Python, an
open-source software tool, as well as a customfunction module written for the
book Brings you up-to-speed on the concepts and formulas you need toknow
Signals & Systems For Dummies is your ticket toscoring high in your introductory
signals and systemscourse.
This book helps students explore Fourier analysis and its related topics, helping
them appreciate why it pervades many fields of mathematics, science, and
engineering. This introductory textbook was written with mathematics, science,
and engineering students with a background in calculus and basic linear algebra
in mind. It can be used as a textbook for undergraduate courses in Fourier
analysis or applied mathematics, which cover Fourier series, orthogonal
functions, Fourier and Laplace transforms, and an introduction to complex
variables. These topics are tied together by the application of the spectral
analysis of analog and discrete signals, and provide an introduction to the
discrete Fourier transform. A number of examples and exercises are provided
including implementations of Maple, MATLAB, and Python for computing series
expansions and transforms. After reading this book, students will be familiar with:
• Convergence and summation of infinite series • Representation of functions by
infinite series • Trigonometric and Generalized Fourier series • Legendre,
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Bessel, gamma, and delta functions • Complex numbers and functions • Analytic
functions and integration in the complex plane • Fourier and Laplace transforms.
• The relationship between analog and digital signals Dr. Russell L. Herman is a
professor of Mathematics and Professor of Physics at the University of North
Carolina Wilmington. A recipient of several teaching awards, he has taught
introductory through graduate courses in several areas including applied
mathematics, partial differential equations, mathematical physics, quantum
theory, optics, cosmology, and general relativity. His research interests include
topics in nonlinear wave equations, soliton perturbation theory, fluid dynamics,
relativity, chaos and dynamical systems.
This book explains the basic principles of satellite navigation technology with the
bare minimum of mathematics and without complex equations. It helps you to
conceptualize the underlying theory from first principles, building up your
knowledge gradually using practical demonstrations and worked examples. A full
range of MATLAB simulations is used to visualize concepts and solve problems,
allowing you to see what happens to signals and systems with different
configurations. Implementation and applications are discussed, along with some
special topics such as Kalman Filter and Ionosphere. With this book you will
learn: How a satellite navigation system works How to improve your efficiency
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when working with a satellite navigation system How to use MATLAB for
simulation, helping to visualize concepts Various possible implementation
approaches for the technologyThe most significant applications of satellite
navigation systems Teaches the fundamentals of satellite navigation systems,
using MATLAB as a visualization and problem solving tool Worked out numerical
problems are provided to aid practical understanding On-line support provides
MATLAB scripts for simulation exercises and MATLAB based solutions, standard
algorithms, and PowerPoint slides
Mathematical Foundations for Signal Processing, Communications, and
Networking describes mathematical concepts and results important in the design,
analysis, and optimization of signal processing algorithms, modern
communication systems, and networks. Helping readers master key techniques
and comprehend the current research literature, the book offers a comprehensive
overview of methods and applications from linear algebra, numerical analysis,
statistics, probability, stochastic processes, and optimization. From basic
transforms to Monte Carlo simulation to linear programming, the text covers a
broad range of mathematical techniques essential to understanding the concepts
and results in signal processing, telecommunications, and networking. Along with
discussing mathematical theory, each self-contained chapter presents examples
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that illustrate the use of various mathematical concepts to solve different
applications. Each chapter also includes a set of homework exercises and
readings for additional study. This text helps readers understand fundamental
and advanced results as well as recent research trends in the interrelated fields
of signal processing, telecommunications, and networking. It provides all the
necessary mathematical background to prepare students for more advanced
courses and train specialists working in these areas.
Signals and Systems Using MATLAB, Third Edition, features a pedagogically rich
and accessible approach to what can commonly be a mathematically dry subject.
Historical notes and common mistakes combined with applications in controls,
communications and signal processing help students understand and appreciate
the usefulness of the techniques described in the text. This new edition features
more end-of-chapter problems, new content on two-dimensional signal
processing, and discussions on the state-of-the-art in signal processing.
Introduces both continuous and discrete systems early, then studies each
(separately) in-depth Contains an extensive set of worked examples and
homework assignments, with applications for controls, communications, and
signal processing Begins with a review on all the background math necessary to
study the subject Includes MATLAB® applications in every chapter
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Signal Processing: A Mathematical Approach is designed to show how many of
the mathematical tools the reader knows can be used to understand and employ
signal processing techniques in an applied environment. Assuming an advanced
undergraduate- or graduate-level understanding of mathematics-including
familiarity with Fourier series, matrices, probab
A Mathematical Introduction to Robotic Manipulation presents a mathematical formulation of
the kinematics, dynamics, and control of robot manipulators. It uses an elegant set of
mathematical tools that emphasizes the geometry of robot motion and allows a large class of
robotic manipulation problems to be analyzed within a unified framework. The foundation of the
book is a derivation of robot kinematics using the product of the exponentials formula. The
authors explore the kinematics of open-chain manipulators and multifingered robot hands,
present an analysis of the dynamics and control of robot systems, discuss the specification and
control of internal forces and internal motions, and address the implications of the
nonholonomic nature of rolling contact are addressed, as well. The wealth of information,
numerous examples, and exercises make A Mathematical Introduction to Robotic Manipulation
valuable as both a reference for robotics researchers and a text for students in advanced
robotics courses.
This previously included a CD. The CD contents can be accessed via World Wide Web.
Wavelets continue to be powerful mathematical tools that can be used to solve problems for
which the Fourier (spectral) method does not perform well or cannot handle. This book is for
engineers, applied mathematicians, and other scientists who want to learn about using
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wavelets to analyze, process, and synthesize images and signals. Applications are described
in detail and there are step-by-step instructions about how to construct and apply wavelets.
The only mathematically rigorous monograph written by a mathematician specifically for
nonspecialists, it describes the basic concepts of these mathematical techniques, outlines the
procedures for using them, compares the performance of various approaches, and provides
information for problem solving, putting the reader at the forefront of current research.
Signal Processing for Neuroscientists introduces analysis techniques primarily aimed at
neuroscientists and biomedical engineering students with a reasonable but modest
background in mathematics, physics, and computer programming. The focus of this text is on
what can be considered the ‘golden trio’ in the signal processing field: averaging, Fourier
analysis, and filtering. Techniques such as convolution, correlation, coherence, and wavelet
analysis are considered in the context of time and frequency domain analysis. The whole
spectrum of signal analysis is covered, ranging from data acquisition to data processing; and
from the mathematical background of the analysis to the practical application of processing
algorithms. Overall, the approach to the mathematics is informal with a focus on basic
understanding of the methods and their interrelationships rather than detailed proofs or
derivations. One of the principle goals is to provide the reader with the background required to
understand the principles of commercially available analyses software, and to allow him/her to
construct his/her own analysis tools in an environment such as MATLAB®. Multiple color
illustrations are integrated in the text Includes an introduction to biomedical signals, noise
characteristics, and recording techniques Basics and background for more advanced topics
can be found in extensive notes and appendices A Companion Website hosts the MATLAB
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scripts and several data files:
http://www.elsevierdirect.com/companion.jsp?ISBN=9780123708670
This book is intended for use in teaching undergraduate courses on continuous-time signals
and systems in engineering (and related) disciplines. It has been used for several years for
teaching purposes in the Department of Electrical and Computer Engineering at the University
of Victoria and has been very well received by students. This book provides a detailed
introduction to continuous-time signals and systems, with a focus on both theory and
applications. The mathematics underlying signals and systems is presented, including topics
such as: properties of signals, properties of systems, convolution, Fourier series, the Fourier
transform, frequency spectra, and the bilateral and unilateral Laplace transforms. Applications
of the theory are also explored, including: filtering, equalization, amplitude modulation,
sampling, feedback control systems, circuit analysis, and Laplace-domain techniques for
solving differential equations. Other supplemental material is also included, such as: a detailed
introduction to MATLAB, a review of complex analysis, and an exploration of time-domain
techniques for solving differential equations. Throughout the book, many worked-through
examples are provided. Problem sets are also provided for each major topic covered.
A unified treatment of the generation and analysis of brain-generated electromagnetic fields. In
Brain Signals, Risto Ilmoniemi and Jukka Sarvas present the basic physical and mathematical
principles of magnetoencephalography (MEG) and electroencephalography (EEG), describing
what kind of information is available in the neuroelectromagnetic field and how the measured
MEG and EEG signals can be analyzed. Unlike most previous works on these topics, which
have been collections of writings by different authors using different conventions, this book
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presents the material in a unified manner, providing the reader with a thorough understanding
of basic principles and a firm basis for analyzing data generated by MEG and EEG. The book
first provides a brief introduction to brain states and the early history of EEG and MEG,
describes the generation of electromagnetic fields by neuronal activity, and discusses the
electromagnetic forward problem. The authors then turn to EEG and MEG analysis, offering a
review of linear and matrix algebra and basic statistics needed for analysis of the data, and
presenting several analysis methods: dipole fitting; the minimum norm estimate (MNE);
beamforming; the multiple signal classification algorithm (MUSIC), including RAP-MUSIC with
the RAP dilemma and TRAP-MUSIC, which removes the RAP dilemma; independent
component analysis (ICA); and blind source separation (BSS) with joint diagonalization.
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