Download Free Data Fusion Mathematics Theory
And Practice

Data Fusion Mathematics Theory
And Practice
This textbook provides a comprehensive introduction to the
theories and techniques of multi-sensor data fusion. It is
aimed at advanced undergraduate and first-year graduate
students in electrical engineering and computer science, as
well as researchers and professional engineers. The book is
intended to be self-contained. No previous knowledge of multisensor data fusion is assumed, although some familiarity with
the basic tools of linear algebra, calculus and simple
probability theory is recommended.
In the years since the bestselling first edition, fusion research
and applications have adapted to service-oriented
architectures and pushed the boundaries of situational
modeling in human behavior, expanding into fields such as
chemical and biological sensing, crisis management, and
intelligent buildings. Handbook of Multisensor Data Fusion:
Theory and Practice, Second Edition represents the most
current concepts and theory as information fusion expands
into the realm of network-centric architectures. It reflects new
developments in distributed and detection fusion, situation
and impact awareness in complex applications, and human
cognitive concepts. With contributions from the world’s
leading fusion experts, this second edition expands to 31
chapters covering the fundamental theory and cutting-edge
developments that are driving this field. New to the Second
Edition— · Applications in electromagnetic systems and
chemical and biological sensors · Army command and
combat identification techniques · Techniques for automated
reasoning · Advances in Kalman filtering · Fusion in a network
centric environment · Service-oriented architecture concepts ·
Intelligent agents for improved decision making · Commercial
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off-the-shelf (COTS) software tools From basic information to
state-of-the-art theories, this second edition continues to be a
unique, comprehensive, and up-to-date resource for data
fusion systems designers.
Image Fusion is an important branch of information fusion,
and it is also an important technology for image
understanding and computer vision. The fusion process is to
merging different images into one to get more accurate
description for the scene. The original images for image
fusion are always obtained by several different image
sensors, or the same sensor in different operating modes.
The fused image can provide more effective information for
further image processing, such as image segmentation,
object detection and recognition. Image fusion is a new study
field which combined with many different disciplines, such as
sensors, signal processing, image processing, computer and
artificial intelligence. In the past two decades, a large number
of research literatures appear. This book is edited based on
these research results, and many research scholars give a
great help to this book.
This book comes up with estimates or decisions based on
multiple data sources as opposed to more narrowly defined
estimates or decisions based on single data sources. And as
the world is awash with data obtained from numerous and
varied processes, there is a need for appropriate statistical
methods which in general produce improved inference by
multiple data sources. The book contains numerous
examples useful to practitioners from genomics. Topics range
from sensors (radars), to small area estimation of body mass,
to the estimation of small tail probabilities, to predictive
distributions in time series analysis.
This practical guidebook describes the basic concepts, the
mathematical developments, and the engineering
methodologies for exploiting possibility theory for the
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computer-based design of an information fusion system
where the goal is decision support for industries in smart ICT
(information and communications technologies). This
exploitation of possibility theory improves upon probability
theory, complements Dempster-Shafer theory, and fills an
important gap in this era of Big Data and Internet of Things.
The book discusses fundamental possibilistic concepts:
distribution, necessity measure, possibility measure, joint
distribution, conditioning, distances, similarity measures,
possibilistic decisions, fuzzy sets, fuzzy measures and
integrals, and finally, the interrelated theories of
uncertainty..uncertainty. These topics form an essential tour
of the mathematical tools needed for the latter chapters of the
book. These chapters present applications related to decisionmaking and pattern recognition schemes, and finally, a
concluding chapter on the use of possibility theory in the
overall challenging design of an information fusion system.
This book will appeal to researchers and professionals in the
field of information fusion and analytics, information and
knowledge processing, smart ICT, and decision support
systems.
Taking another lesson from nature, the latest advances in
image processing technology seek to combine image data
from several diverse types of sensors in order to obtain a
more accurate view of the scene: very much the same as we
rely on our five senses. Multi-Sensor Image Fusion and Its
Applications is the first text dedicated to the theory and
practice of the registration and fusion of image data, covering
such approaches as statistical methods, color-related
techniques, model-based methods, and visual information
display strategies. After a review of state-of-the-art image
fusion techniques, the book provides an overview of fusion
algorithms and fusion performance evaluation. The following
chapters explore recent progress and practical applications of
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the proposed techniques to solving problems in such areas
as medical diagnosis, surveillance and biometric systems,
remote sensing, nondestructive evaluation, blurred image
restoration, and image quality assessment. Recognized
leaders from industry and academia contribute the chapters,
reflecting the latest research trends and providing useful
algorithms to aid implementation. Supplying a 28-page fullcolor insert, Multi-Sensor Image Fusion and Its Applications
clearly demonstrates the benefits and possibilities of this
revolutionary development. It provides a solid knowledge
base for applying these cutting-edge techniques to new
challenges and creating future advances.
Data Fusion is a very broad interdisciplinary technology
domain. It provides techniques and methods for; integrating
information from multiple sources and using the
complementarities of these detections to derive maximum
information about the phenomenon being observed;
analyzing and deriving the meaning of these observations
and predicting possible consequences of the observed state
of the environment; selecting the best course of action; and
controlling the actions. Here, the focus is on the more mature
phase of data fusion, namely the detection and identification /
classification of phenomena being observed and exploitation
of the related methods for Security-Related Civil Science and
Technology (SST) applications. It is necessary to; expand on
the data fusion methodology pertinent to Situation Monitoring,
Incident Detection, Alert and Response Management; discuss
some related Cognitive Engineering and visualization issues;
provide an insight into the architectures and methodologies
for building a data fusion system; discuss fusion approaches
to image exploitation with emphasis on security applications;
discuss novel distributed tracking approaches as a necessary
step of situation monitoring and incident detection; and
provide examples of real situations, in which data fusion can
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enhance incident detection, prevention and response
capability. In order to give a logical presentation of the data
fusion material, first the general concepts are highlighted
(Fusion Methodology, Human Computer Interactions and
Systems and Architectures), closing with several applications
(Data Fusion for Imagery, Tracking and Sensor Fusion and
Applications and Opportunities for Fusion).
This book approaches big data, artificial intelligence, machine
learning, and business intelligence through the lens of Data
Science. We have grown accustomed to seeing these terms
mentioned time and time again in the mainstream media.
However, our understanding of what they actually mean often
remains limited. This book provides a general overview of the
terms and approaches used broadly in data science, and
provides detailed information on the underlying theories,
models, and application scenarios. Divided into three main
parts, it addresses what data science is; how and where it is
used; and how it can be implemented using modern open
source software. The book offers an essential guide to
modern data science for all students, practitioners,
developers and managers seeking a deeper understanding of
how various aspects of data science work, and of how they
can be employed to gain a competitive advantage.

This text reviews the fundamental theory and latest
methods for including contextual information in fusion
process design and implementation. Chapters are
contributed by the foremost international experts,
spanning numerous developments and applications. The
book highlights high- and low-level information fusion
problems, performance evaluation under highly
demanding conditions, and design principles. A particular
focus is placed on approaches that integrate research
from different communities, emphasizing the benefit of
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combining different techniques to overcome the
limitations of a single perspective. Features: introduces
the terminology and core elements in information fusion
and context; presents key themes for context-enhanced
information fusion; discusses design issues in
developing context-aware fusion systems; provides
mathematical grounds for modeling the contextual
influences in representative fusion problems; describes
the fusion of hard and soft data; reviews a diverse range
of applications.
Sensor Data Fusion is the process of combining
incomplete and imperfect pieces of mutually
complementary sensor information in such a way that a
better understanding of an underlying real-world
phenomenon is achieved. Typically, this insight is either
unobtainable otherwise or a fusion result exceeds what
can be produced from a single sensor output in
accuracy, reliability, or cost. This book provides an
introduction Sensor Data Fusion, as an information
technology as well as a branch of engineering science
and informatics. Part I presents a coherent
methodological framework, thus providing the
prerequisites for discussing selected applications in Part
II of the book. The presentation mirrors the author's
views on the subject and emphasizes his own
contributions to the development of particular aspects.
With some delay, Sensor Data Fusion is likely to develop
along lines similar to the evolution of another modern key
technology whose origin is in the military domain, the
Internet. It is the author's firm conviction that until now,
scientists and engineers have only scratched the surface
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of the vast range of opportunities for research,
engineering, and product development that still waits to
be explored: the Internet of the Sensors.
Data Fusion Methodology and Applications explores the
data-driven discovery paradigm in science and the need
to handle large amounts of diverse data. Drivers of this
change include the increased availability and
accessibility of hyphenated analytical platforms, imaging
techniques, the explosion of omics data, and the
development of information technology. As data-driven
research deals with an inductive attitude that aims to
extract information and build models capable of inferring
the underlying phenomena from the data itself, this book
explores the challenges and methodologies used to
integrate data from multiple sources, analytical platforms,
different modalities, and varying timescales. Presents the
first comprehensive textbook on data fusion, focusing on
all aspects of data-driven discovery Includes
comprehensible, theoretical chapters written for large
and diverse audiences Provides a wealth of selected
application to the topics included
Mathematics of Data FusionSpringer Science &
Business Media
This textbook provides a comprehensive introduction to
the concepts and idea of multisensor data fusion. It is an
extensively revised second edition of the author's
successful book: "Multi-Sensor Data Fusion: An
Introduction" which was originally published by SpringerVerlag in 2007. The main changes in the new book are:
New Material: Apart from one new chapter there are
approximately 30 new sections, 50 new examples and
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100 new references. At the same time, material which is
out-of-date has been eliminated and the remaining text
has been rewritten for added clarity. Altogether, the new
book is nearly 70 pages longer than the original book.
Matlab code: Where appropriate we have given details of
Matlab code which may be downloaded from the
worldwide web. In a few places, where such code is not
readily available, we have included Matlab code in the
body of the text. Layout. The layout and typography has
been revised. Examples and Matlab code now appear on
a gray background for easy identification and advancd
material is marked with an asterisk. The book is intended
to be self-contained. No previous knowledge of multisensor data fusion is assumed, although some familarity
with the basic tools of linear algebra, calculus and simple
probability is recommended. Although conceptually
simple, the study of mult-sensor data fusion presents
challenges that are unique within the education of the
electrical engineer or computer scientist. To become
competent in the field the student must become familiar
with tools taken from a wide range of diverse subjects
including: neural networks, signal processing, statistical
estimation, tracking algorithms, computer vision and
control theory. All too often, the student views multisensor data fusion as a miscellaneous assortment of
different processes which bear no relationship to each
other. In contrast, in this book the processes are unified
by using a common statistical framework. As a
consequence, the underlying pattern of relationships that
exists between the different methodologies is made
evident. The book is illustrated with many real-life
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examples taken from a diverse range of applications and
contains an extensive list of modern references.
Longlisted for the National Book Award New York Times
Bestseller A former Wall Street quant sounds an alarm
on the mathematical models that pervade modern life -and threaten to rip apart our social fabric We live in the
age of the algorithm. Increasingly, the decisions that
affect our lives--where we go to school, whether we get a
car loan, how much we pay for health insurance--are
being made not by humans, but by mathematical
models. In theory, this should lead to greater fairness:
Everyone is judged according to the same rules, and
bias is eliminated. But as Cathy O'Neil reveals in this
urgent and necessary book, the opposite is true. The
models being used today are opaque, unregulated, and
uncontestable, even when they're wrong. Most troubling,
they reinforce discrimination: If a poor student can't get a
loan because a lending model deems him too risky (by
virtue of his zip code), he's then cut off from the kind of
education that could pull him out of poverty, and a
vicious spiral ensues. Models are propping up the lucky
and punishing the downtrodden, creating a "toxic cocktail
for democracy." Welcome to the dark side of Big Data.
Tracing the arc of a person's life, O'Neil exposes the
black box models that shape our future, both as
individuals and as a society. These "weapons of math
destruction" score teachers and students, sort r sum s,
grant (or deny) loans, evaluate workers, target voters,
set parole, and monitor our health. O'Neil calls on
modelers to take more responsibility for their algorithms
and on policy makers to regulate their use. But in the
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end, it's up to us to become more savvy about the
models that govern our lives. This important book
empowers us to ask the tough questions, uncover the
truth, and demand change. -- Longlist for National Book
Award (Non-Fiction) -- Goodreads, semi-finalist for the
2016 Goodreads Choice Awards (Science and
Technology) -- Kirkus, Best Books of 2016 -- New York
Times, 100 Notable Books of 2016 (Non-Fiction) -- The
Guardian, Best Books of 2016 -- WBUR's "On Point,"
Best Books of 2016: Staff Picks -- Boston Globe, Best
Books of 2016, Non-Fiction
A rigorous and self-contained exposition of aggregation
functions and their properties.
Since the publication of the first edition of this book,
advances in algorithms, logic and software tools have
transformed the field of data fusion. The latest edition
covers these areas as well as smart agents, human
computer interaction, cognitive aides to analysis and
data system fusion control. data fusion system, this book
guides you through the process of determining the tradeoffs among competing data fusion algorithms, selecting
commercial off-the-shelf (COTS) tools, and
understanding when data fusion improves systems
processing. Completely new chapters in this second
edition explain data fusion system control, DARPA's
recently developed TRIP model, and the latest
applications of data fusion in data warehousing and
medical equipment, as well as defence systems.

Multisensor Data Fusion: From Algorithms and
Architectural Design to Applications covers the
contemporary theory and practice of multisensor
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data fusion, from fundamental concepts to cuttingedge techniques drawn from a broad array of
disciplines. Featuring contributions from the world’s
leading data fusion researchers and academicians,
this authoritative book: Presents state-of-the-art
advances in the design of multisensor data fusion
algorithms, addressing issues related to the nature,
location, and computational ability of the sensors
Describes new materials and achievements in
optimal fusion and multisensor filters Discusses the
advantages and challenges associated with
multisensor data fusion, from extended spatial and
temporal coverage to imperfection and diversity in
sensor technologies Explores the topology,
communication structure, computational resources,
fusion level, goals, and optimization of multisensor
data fusion system architectures Showcases
applications of multisensor data fusion in fields such
as medicine, transportation's traffic, defense, and
navigation Multisensor Data Fusion: From
Algorithms and Architectural Design to Applications
is a robust collection of modern multisensor data
fusion methodologies. The book instills a deeper
understanding of the basics of multisensor data
fusion as well as a practical knowledge of the
problems that can be faced during its execution.
Fills the Existing Gap of Mathematics for Data
Fusion Data fusion (DF) combines large amounts of
information from a variety of sources and fuses this
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data algorithmically, logically and, if required
intelligently, using artificial intelligence (AI). Also,
known as sensor data fusion (SDF), the DF fusion
system is an important component for use in various
applications that include the monitoring of vehicles,
aerospace systems, large-scale structures, and large
industrial automation plants. Data Fusion
Mathematics: Theory and Practice offers a
comprehensive overview of data fusion, and
provides a proper and adequate understanding of
the basic mathematics directly related to DF. The
material covered can be used for evaluation of the
performances of any designed and developed DF
systems. It tries to answer whether unified data
fusion mathematics can evolve from various
disparate mathematical concepts, and highlights
mathematics that can add credibility to the data
fusion process. Focuses on Mathematical Tools That
Use Data Fusion This text explores the use of
statistical/probabilistic signal/image processing,
filtering, component analysis, image algebra,
decision making, and neuro-FL–GA paradigms in
studying, developing and validating data fusion
processes (DFP). It covers major mathematical
expressions, and formulae and equations as well as,
where feasible, their derivations. It also discusses
SDF concepts, DF models and architectures,
aspects and methods of type 1 and 2 fuzzy logics,
and related practical applications. In addition, the
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author covers soft computing paradigms that are
finding increasing applications in multisensory DF
approaches and applications. This book: Explores
the use of interval type 2 fuzzy logic and ANFIS in
DF Covers the mathematical treatment of many
types of filtering algorithms, target-tracking methods,
and kinematic DF methods Presents single and multisensor tracking and fusion mathematics Considers
specific DF architectures in the context of
decentralized systems Discusses information
filtering, Bayesian approaches, several DF rules,
image algebra and image fusion, decision fusion,
and wireless sensor network (WSN) multimodality
fusion Data Fusion Mathematics: Theory and
Practice incorporates concepts, processes, methods,
and approaches in data fusion that can help you with
integrating DF mathematics and achieving higher
levels of fusion activity, and clarity of performance.
This text is geared toward researchers, scientists,
teachers and practicing engineers interested and
working in the multisensor data fusion area.
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
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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.
This IMA Volume in Mathematics and its
Applications RANDOM SETS: THEORY AND
APPLICATIONS is based on the proceedings of a
very successful 1996 three-day Summer Program on
"Application and Theory of Random Sets." We would
like to thank the scientific organizers: John Goutsias
(Johns Hopkins University), Ronald P.S. Mahler
(Lockheed Martin), and Hung T. Nguyen (New
Mexico State University) for their excellent work as
organizers of the meeting and for editing the
proceedings. We also take this opportunity to thank
the Army Research Office (ARO), the Office ofNaval
Research (0NR), and the Eagan,
MinnesotaEngineering Center ofLockheed Martin
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Tactical Defense Systems, whose financial support
made the summer program possible. Avner
Friedman Robert Gulliver v PREFACE "Later
generations will regard set theory as a disease from
which one has recovered. " - Henri Poincare
Random set theory was independently conceived by
D.G. Kendall and G. Matheron in connection with
stochastic geometry. It was however G.
This invaluable reference offers the most
comprehensive introduction available to the
concepts of multisensor data fusion. It introduces
key algorithms, provides advice on their utilization,
and raises issues associated with their
implementation. With a diverse set of mathematical
and heuristic techniques for combining data from
multiple sources, the book shows how to implement
a data fusion system, describes the process for
algorithm selection, functional architectures and
requirements for ancillary software, and illustrates
man-machine interface requirements an database
issues.
This book is about nonlinear observability. It
provides a modern theory of observability based on
a new paradigm borrowed from theoretical physics
and the mathematical foundation of that paradigm. In
the case of observability, this framework takes into
account the group of invariance that is inherent to
the concept of observability, allowing the reader to
reach an intuitive derivation of significant results in
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the literature of control theory. The book provides a
complete theory of observability and, consequently,
the analytical solution of some open problems in
control theory. Notably, it presents the first general
analytic solution of the nonlinear unknown input
observability (nonlinear UIO), a very complex open
problem studied in the 1960s. Based on this solution,
the book provides examples with important
applications for neuroscience, including a deep study
of the integration of multiple sensory cues from the
visual and vestibular systems for self-motion
perception. Observability: A New Theory Based on
the Group of Invariance is the only book focused
solely on observability. It provides readers with many
applications, mostly in robotics and autonomous
navigation, as well as complex examples in the
framework of vision-aided inertial navigation for
aerial vehicles. For these applications, it also
includes all the derivations needed to separate the
observable part of the system from the
unobservable, an analysis with practical importance
for obtaining the basic equations for implementing
any estimation scheme or for achieving a closedform solution to the problem. This book is intended
for researchers in robotics and automation, both in
academia and in industry. Researchers in other
engineering disciplines, such as information theory
and mechanics, will also find the book useful.
This book illustrates the benefits of sensor fusion by
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considering the characteristics of infrared,
microwave, and millimeter-wave sensors, including
the influence of the atmosphere on their
performance. Applications that benefit from this
technology include: vehicular traffic management,
remote sensing, target classification and trackingweather forecasting- military and homeland defense.
Covering data fusion algorithms in detail, Klein
includes a summary of the information required to
implement each of the algorithms discussed, and
outlines system application scenarios that may limit
sensor size but that require high resolution data.
The fourth volume on Advances and Applications of
Dezert-Smarandache Theory (DSmT) for information
fusion collects theoretical and applied contributions
of researchers working in different fields of
applications and in mathematics. The contributions
(see List of Articles published in this book, at the end
of the volume) have been published or presented
after disseminating the third volume (2009,
http://fs.gallup.unm.edu/DSmT-book3.pdf)
ininternational conferences, seminars, workshops
and journals.
An introduction to data fusion which employs both new and
traditional communication and information theory, pattern
recognition, image understanding, estimation theory, digital
signal processing and artificial intelligence.
This book addresses a key technology for digital information
processing: Kalman filtering, which is generally considered to
be one of the greatest discoveries of the 20th century. It
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introduces readers to issues concerning various uncertainties
in a single plant, and to corresponding solutions based on
adaptive estimation. Further, it discusses in detail the issues
that arise when Kalman filtering technology is applied in multisensor systems and/or multi-agent systems, especially when
various sensors are used in systems like intelligent robots,
autonomous cars, smart homes, smart buildings, etc.,
requiring multi-sensor information fusion techniques.
Furthermore, when multiple agents (subsystems) interact with
one another, it produces coupling uncertainties, a challenging
issue that is addressed here with the aid of novel
decentralized adaptive filtering techniques.Overall, the
book’s goal is to provide readers with a comprehensive
investigation into the challenging problem of making Kalman
filtering work well in the presence of various uncertainties
and/or for multiple sensors/components. State-of-art
techniques are introduced, together with a wealth of novel
findings. As such, it can be a good reference book for
researchers whose work involves filtering and applications;
yet it can also serve as a postgraduate textbook for students
in mathematics, engineering, automation, and related
fields.To read this book, only a basic grasp of linear algebra
and probability theory is needed, though experience with
least squares, navigation, robotics, etc. would definitely be a
plus.
This work is a collection of front-end research papers on data
fusion and perceptions. Authors are leading European
experts of Artificial Intelligence, Mathematical Statistics and/or
Machine Learning. Area overlaps with "Intelligent Data
Analysis”, which aims to unscramble latent structures in
collected data: Statistical Learning, Model Selection,
Information Fusion, Soccer Robots, Fuzzy Quantifiers,
Emotions and Artifacts.
Understand multi-sensor fusion--the most sophisticated way
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to deliver accurate real-world data to computer systems.
Applications include aviation, medicine, military,
manufacturing, and transportation. The Sensor Fusion Toolkit
on disk contains C programs discussed in the book and
supports each section.
This book presents a contemporary view of the role of
information quality in information fusion and decision making,
and provides a formal foundation and the implementation
strategies required for dealing with insufficient information
quality in building fusion systems for decision making.
Information fusion is the process of gathering, processing,
and combining large amounts of information from multiple and
diverse sources, including physical sensors to human
intelligence reports and social media. That data and
information may be unreliable, of low fidelity, insufficient
resolution, contradictory, fake and/or redundant. Sources may
provide unverified reports obtained from other sources
resulting in correlations and biases. The success of the fusion
processing depends on how well knowledge produced by the
processing chain represents reality, which in turn depends on
how adequate data are, how good and adequate are the
models used, and how accurate, appropriate or applicable
prior and contextual knowledge is. By offering contributions
by leading experts, this book provides an unparalleled
understanding of the problem of information quality in
information fusion and decision-making for researchers and
professionals in the field.
In the last few years the scientific community has realized that
obtaining a better understanding of interactions between
natural systems and the man-made environment across
different scales demands more research efforts in remote
sensing. An integrated Earth system observatory that merges
surface-based, air-borne, space-borne, and even
underground sensors with comprehensive and predictive
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capabilities indicates promise for revolutionizing the study of
global water, energy, and carbon cycles as well as land use
and land cover changes. The aim of this book is to present a
suite of relevant concepts, tools, and methods of integrated
multisensor data fusion and machine learning technologies to
promote environmental sustainability. The process of
machine learning for intelligent feature extraction consists of
regular, deep, and fast learning algorithms. The niche for
integrating data fusion and machine learning for remote
sensing rests upon the creation of a new scientific
architecture in remote sensing science that is designed to
support numerical as well as symbolic feature extraction
managed by several cognitively oriented machine learning
tasks at finer scales. By grouping a suite of satellites with
similar nature in platform design, data merging may come to
help for cloudy pixel reconstruction over the space domain or
concatenation of time series images over the time domain, or
even both simultaneously. Organized in 5 parts, from
Fundamental Principles of Remote Sensing; Feature
Extraction for Remote Sensing; Image and Data Fusion for
Remote Sensing; Integrated Data Merging, Data
Reconstruction, Data Fusion, and Machine Learning; to
Remote Sensing for Environmental Decision Analysis, the
book will be a useful reference for graduate students,
academic scholars, and working professionals who are
involved in the study of Earth systems and the environment
for a sustainable future. The new knowledge in this book can
be applied successfully in many areas of environmental
science and engineering.
Data Fusion and Data Mining for Power System Monitoring
provides a comprehensive treatment of advanced data fusion
and data mining techniques for power system monitoring with
focus on use of synchronized phasor networks. Relevant
statistical data mining techniques are given, and efficient
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methods to cluster and visualize data collected from multiple
sensors are discussed. Both linear and nonlinear data-driven
mining and fusion techniques are reviewed, with emphasis on
the analysis and visualization of massive distributed data
sets. Challenges involved in realistic monitoring, visualization,
and analysis of observation data from actual events are also
emphasized, supported by examples of relevant applications.
Features Focuses on systematic illustration of data mining
and fusion in power systems Covers issues of standards used
in the power industry for data mining and data analytics
Applications to a wide range of power networks are provided
including distribution and transmission networks Provides
holistic approach to the problem of data mining and data
fusion using cutting-edge methodologies and technologies
Includes applications to massive spatiotemporal data from
simulations and actual events
Data fusion or information fusion are names which have been
primarily assigned to military-oriented problems. In military
applications, typical data fusion problems are: multisensor,
multitarget detection, object identification, tracking, threat
assessment, mission assessment and mission planning,
among many others. However, it is clear that the basic
underlying concepts underlying such fusion procedures can
often be used in nonmilitary applications as well. The purpose
of this book is twofold: First, to point out present gaps in the
way data fusion problems are conceptually treated. Second,
to address this issue by exhibiting mathematical tools which
treat combination of evidence in the presence of uncertainty
in a more systematic and comprehensive way. These
techniques are based essentially on two novel ideas relating
to probability theory: the newly developed fields of random
set theory and conditional and relational event algebra. This
volume is intended to be both an update on research
progress on data fusion and an introduction to potentially
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powerful new techniques: fuzzy logic, random set theory, and
conditional and relational event algebra. Audience: This
volume can be used as a reference book for researchers and
practitioners in data fusion or expert systems theory, or for
graduate students as text for a research seminar or graduate
level course.

The emerging technology of multisensor data fusion
has a wide range of applications, both in Department
of Defense (DoD) areas and in the civilian arena.
The techniques of multisensor data fusion draw from
an equally broad range of disciplines, including
artificial intelligence, pattern recognition, and
statistical estimation. With the rapid evolut
The purpose of this paper is to extend the work of
fusing sensors with a Bayesian method to
incorporate the sensor’s reliability with regard to
their operating environment.
Sensor Fusion - Foundation and Applications
comprehensively covers the foundation and
applications of sensor fusion. This book provides
some novel ideas, theories, and solutions related to
the research areas in the field of sensor fusion. The
book explores some of the latest practices and
research works in the area of sensor fusion. The
book contains chapters with different methods of
sensor fusion for different engineering as well as nonengineering applications. Advanced applications of
sensor fusion in the areas of mobile robots,
automatic vehicles, airborne threats, agriculture,
medical field and intrusion
detection are covered in
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this book. Sufficient evidences and analyses have
been provided in the chapter to show the
effectiveness of sensor fusion in various
applications. This book would serve as an invaluable
reference for professionals involved in various
applications of sensor fusion.
This book is a printed edition of the Special Issue
"Advances in Multi-Sensor Information Fusion:
Theory and Applications 2017" that was published in
Sensors
Using MATLAB® examples wherever possible, MultiSensor Data Fusion with MATLAB explores the three
levels of multi-sensor data fusion (MSDF): kinematiclevel fusion, including the theory of DF; fuzzy logic
and decision fusion; and pixel- and feature-level
image fusion. The authors elucidate DF strategies,
algorithms, and performance evaluation mainly for
aerospace applications, although the methods can
also be applied to systems in other areas, such as
biomedicine, military defense, and environmental
engineering. After presenting several useful
strategies and algorithms for DF and tracking
performance, the book evaluates DF algorithms,
software, and systems. It next covers fuzzy logic,
fuzzy sets and their properties, fuzzy logic operators,
fuzzy propositions/rule-based systems, an inference
engine, and defuzzification methods. It develops a
new MATLAB graphical user interface for evaluating
fuzzy implication functions, before using fuzzy logic
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to estimate the unknown states of a dynamic system
by processing sensor data. The book then employs
principal component analysis, spatial frequency, and
wavelet-based image fusion algorithms for the fusion
of image data from sensors. It also presents
procedures for combing tracks obtained from
imaging sensor and ground-based radar. The final
chapters discuss how DF is applied to mobile
intelligent autonomous systems and intelligent
monitoring systems. Fusing sensors’ data can lead
to numerous benefits in a system’s performance.
Through real-world examples and the evaluation of
algorithmic results, this detailed book provides an
understanding of MSDF concepts and methods from
a practical point of view. Select MATLAB programs
are available for download on www.crcpress.com
The emerging technology of multisensor data fusion
has a wide range of applications, both in Department
of Defense (DoD) areas and in the civilian arena.
The techniques of multisensor data fusion draw from
an equally broad range of disciplines, including
artificial intelligence, pattern recognition, and
statistical estimation. With the rapid evolution of
computers and the maturation of data fusion
technology, the door to using data fusion in everyday
applications is now wide open and presenting great
opportunities. The Handbook of Multisensor Data
Fusion provides a unique, comprehensive, and up-todate resource for data fusion systems designers and
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researchers. Divided into five parts, it: offers a
thorough introduction to data fusion terminology and
models describes advanced techniques for data
association, target tracking, and identification
presents practical information on system
development, including requirements analysis,
systems engineering, algorithm selection, database
design, human-computer interfaces, and
performance assessment introduces applications
from the DoD, NASA, DARPA, and condition-based
monitoring of complex machinery supplies data
fusion resources and Web sites The contributing
authors are all recognized leaders in data fusion and
have collaborated to provide what promises to be the
definitive reference for this rapidly developing field.
Whether you are a researcher, system designer,
implementer, or student, in the Handbook of
Multisensor Data Fusion you'll find everything you
need, from a basic introduction and survey of data
fusion technology to advanced mathematics and
theory, including very practical advice on data fusion
system development and implementation.
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