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Hahn S L Hilbert Transforms The Transforms And
Geometric algebra has established itself as a powerful and valuable
mathematical tool for solving problems in computer science, engineering,
physics, and mathematics. The articles in this volume, written by experts in
various fields, reflect an interdisciplinary approach to the subject, and highlight a
range of techniques and applications. Relevant ideas are introduced in a self-
contained manner and only a knowledge of linear algebra and calculus is
assumed. Features and Topics: * The mathematical foundations of geometric
algebra are explored * Applications in computational geometry include models of
reflection and ray-tracing and a new and concise characterization of the
crystallographic groups * Applications in engineering include robotics, image
geometry, control-pose estimation, inverse kinematics and dynamics, control and
visual navigation * Applications in physics include rigid-body dynamics, elasticity,
and electromagnetism * Chapters dedicated to quantum information theory
dealing with multi- particle entanglement, MRI, and relativistic generalizations
Practitioners, professionals, and researchers working in computer science,
engineering, physics, and mathematics will find a wide range of useful
applications in this state-of-the-art survey and reference book. Additionally,
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advanced graduate students interested in geometric algebra will find the most
current applications and methods discussed.
Quaternion and Clifford Fourier and wavelet transformations generalize the
classical theory to higher dimensions and are becoming increasingly important in
diverse areas of mathematics, physics, computer science and engineering. This
edited volume presents the state of the art in these hypercomplex
transformations. The Clifford algebras unify Hamilton’s quaternions with
Grassmann algebra. A Clifford algebra is a complete algebra of a vector space
and all its subspaces including the measurement of volumes and dihedral angles
between any pair of subspaces. Quaternion and Clifford algebras permit the
systematic generalization of many known concepts. This book provides
comprehensive insights into current developments and applications including
their performance and evaluation. Mathematically, it indicates where further
investigation is required. For instance, attention is drawn to the matrix
isomorphisms for hypercomplex algebras, which will help readers to see that
software implementations are within our grasp. It also contributes to a growing
unification of ideas and notation across the expanding field of hypercomplex
transforms and wavelets. The first chapter provides a historical background and
an overview of the relevant literature, and shows how the contributions that follow
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relate to each other and to prior work. The book will be a valuable resource for
graduate students as well as for scientists and engineers.
TABLE OF CONTENTS Preface KEYNOTE PRESENTATIONS · New
Technology Frontiers on Commercial Aircrafts · A New Look in Design of
Intelligent Structures with SHM · The Multidisciplinary Approach to SHM · The
Challenge of Long-Span Suspended Bridges · Towards Damage and Structural
Health Monitoring of Aerospace Composite Structures using Optical Fiber
Sensors MONITORING OF CIVIL STRUCTURES · Life-Cycle Assessment and
Life Extension of Structures via Innovative Methods · Framework for the
Optimization of Structural Health Monitoring on a Probabilistic Basis ·
Experimental Validation of Life Time Assessment of Existing Bridges by Means of
Monitoring and Testing · Monitoring, Adaptive and Probabilistic Modelling of
Chloride Ingress in Concrete Structures · Monitoring of Emissions and
Mechanical Stability of Landfills · Modelling of Long-Term Landfill Behaviour ·
Novel Sensor Systems for Structural Health Monitoring · Structural Health
Monitoring by In-Situ Materials Analysis · Monitoring of Tension Members of Civil
Structures—New Concepts and Testing · Damage Evaluation and Crack Detection
in Steel Structures using Lockin-Thermography · Detection of Structural Changes
by Means of Piezo Discs · Life Cycle Assessment of Welded Components with
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Help of Nondestructive Testing Methods AEROSPACE APPLICATIONS · An
Overview of the FLPP Technology Developments in Structures Health Monitoring
for the European Next Generation Launcher · Damage Detection on Aerospace
Structures: Last Developments at EADS · Flight Demonstration: Health
Monitoring for Bonded Structural Repairs · Implementation of an Experimental
System for Structural Health Monitoring in a Turboprop Commercial Aircraft ·
Structure Condition Monitoring with Passive Tags · Procedures for the
Assessment of Structural Health Monitoring Potentials · Evaluation of Crack and
Corrosion Detection Sensitivity using Piezoelectric Sensor Arrays · A High
Resolution Health Monitoring System for Bonded Composite Repairs using a
Spatially Sparse Fiber Bragg Grating Sensor Net · A Development and
Application Test of Brillouin Scattering Sensing Method for Aircraft Structural
Health Monitoring · Damage Growth Detection of Aircraft Bonding Structure
under Cyclic Loading using FBG/PZT Hybrid Sensor System · SHM with
Embedded Fibre Bragg Gratings and Piezoelectric Devices · Monitoring of
Interfacial Crack Growth of Stiffened Panel with Embedded Fiber Bragg Grating
Sensors · Advanced Phased Array System for Structural Damage Detection ·
Nonlinear Vibro-Acoustic Modulation Technique for Life Prediction of Aging
Aircraft Components · Global Crack Detection for Aircraft Monitoring using
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Bispectral Analysis · Evaluation of Impact Tests on the TANGO Barrel by Means
of Fibre Bragg Grating Sensor (FBGS) Measurements · Ultrasonic Wave
Modulations for Damage Detection in Metallic Structures · Characterization and
Modeling of Bonded Piezoelectric Sensor Performance and Durability in
Simulated Aircraft Environments ARTIMA · ARTIMA: Aircraft Reliability Through
Intelligent Materials Applications · Damage Detection in Plates using Transducers
Mounted on Viscoelastic Damping Layers · Experimental Investigation of Elastic
Waves Propagation 1D and 2D Structures with Faults · Elastic Wave Propagation
in a Cracked Isotropic Plate · Comparison of Health Monitoring Systems with
Fiber Bragg Grating and Piezoelectric Sensors · Rotor Blade Integrated Sensor
for Monitoring of BVI Caused Pressures Fluctuations SHM APPLICATIONS TO
BRIDGES · Structural Health Monitoring of a Steel Railway Bridge using Optical
Fibre Bragg Grating Sensors and Numerical Simulation · Computational
Validation of a Forced-Vibration Method for Structural Health Monitoring of Large-
Scale Structures · Bridge Health Monitoring for Egnatia Odos Bridge
Management System · Analysis of Structural Health Monitoring Data from the
Suspension Jiangyin Bridge · The Long Term Structural Health Monitoring of
Bridges in the State of Connecticut · Data Processing for Safety Control of
Birdges in Real Time SHM APPLICATIONS TO BUILDINGS · Networked Health
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Monitoring System for Buildings and its Data Model · Experimental Validation of a
Technique for Seismic Damage Identification in Buildings · Experimental Study
on Localization and Quantification of Structural Damage using ZigBee Motes ·
Structural Damage Detection using a Time Windowing Technique from Measured
Acceleration during Earthquake · Identifying Damage in the ASCE Benchmark
Structure using a Neural-Wavelet Module · Distributed-Cooperative Problem
Solving in SHM using Multi-Level Intelligence SHM APPLICATIONS IN CIVIL
ENGINEERING · Recent Structural Health Monitoring Applications in Italy ·
Monitoring Temperature and Water Imbibition in Litic Materials by Embedded
FBG · Early Damage Detection System for Tower and Rotor Blades of Offshore
Wind Turbines · Monitoring the Disbond of Externally Bonded CFRP Composite
Strips for Rehabilitation of Bridges · Advances in Manufacture of Smart
Prestressed Reinforced Concrete Elements · Long Base Optical Fiber
Extensometers Sense Structural Geometrical Nonlinearities DAMAGE
DETECTION ALGORITHMS · Damage Localization in a Stiffened Structure-
Comparison of Different Methods · Handling the Temperature Effect in SHM:
Combining a Subspace Based Statistical Test and a Temperature-Adjusted Null
Space · Transient Statistical Energy Analysis Applied to Damage Detection ·
Nonlinear Model Updating Based on System Augmentation for Nonlinear
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Damage Detection · Damage Identification of Cables via Virtual Distortion
Method · Stiffness Matrix Estimation via Differential Evolution Algorithm ·
Embedding SHM Algorithms into a Microcontroller for Real-Time and Fully-
Automated Civil Applications · Damage Identification using Curvatures and
Sensitivities of Frequency-Response-Functions · An Enhanced Principal
Component Analysis for Structural Health Monitoring · Damage Identification
Inverse Problem for a Piezoelectric Material · A Negative Selection Approach to
Novelty Detection in a Changing Environment · Vibration-Based Fault Detection
and Assessment in a Scale Aircraft Structure via Stochastic VFP-ARX Models · A
Roughness Index for Detecting Damage in Plates · Inverse Problem Filtering for
Noise Reduction in QNDE · Multivariate Statistics Process Control for
Dimensionality Reduction on Structural Health Monitoring · Diagnostic System of
Cylindrical Shell Based on Experimental Modes and Wavelet Analysis · Online
Force Reconstruction using Robust Observers · Use of Bispectral Analysis in
Condition Monitoring of Machinery · Removing Non-Linear Environmental
Influences from Structural Features · Quantification of Uncertainty in Damage
Detection Techniques · Damage Detection in Structures and Control Systems
using Realization Redundancy and Outlier Analysis · Defects Identification in
Rods via the Wavelet Transform of Transient Vibrations · Design of Experiments
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based Variability Analysis of Damage Detection Methods in Structural
Components · A Posteriori Impact Identification · Feature Selection for a Neural
Network Damage Diagnostic using a Genetic Algorithm · Sequential LS-SVM for
Structural System Identification · Time Series Methods for Fault Detection and
Identification in Vibrating Structures · Monitoring of Delamination Defects in
Composite Beams · Identification of Stiffness Variation in Structural Systems by
Modified Littlewood-Paley Wavelets · A Neural Network Based Health Monitoring
Methodology for Co-Cured/Co-Bonded Composite Aircraft Structures · Crack
Identification in the Complex Beam-Type Structures Based on Frequency Data
DAMAGE DETECTION EXPERIMENTAL METHODS · Simulation Based Health
Assessment of Engineering Structures · Thermal Damage Identification in
Metallic Honeycomb Thermal Protection System Panels using Active Distributed
Sensing with the Method of Virtual Forces · Merging Sensor Data from Multiple
Temperature Scenarios for Vibration-Based Monitoring of Civil Structures ·
Development of a Non-Contact Defect Detection System for Railroad Tracks for
the US Federal Railroad Administration · Detection of Damages in Beams and
Composite Plates by Harmonic Excitation and Time-Frequency Analysis ·
Reliability Study of Thermocouple Array Instrumented on a Titanium Plate using
Modal Impacts and Piezo Actuation · Modal Analysis and Damage Detection by
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Fiber Bragg Grating Sensors · Active Sensing for Disbond Detection in CFRP
Strengthened RC Beam · Advanced Self-Sufficient Structural Health Monitoring
System · Damage Detection Based on Structural Stiffness and Experimental
Verification · An Acoustic Emission Based SHM Technique for Aircraft
Applications · Detection and Characterization of High-Velocity Impact Damage in
Composite Laminates using PVDF Sensor Signals · Experimental Impact Force
Identification of Composite Structures · 2D Layerwise Modeling of High-
Frequency Modal Response in Delaminated Composite Beams with Active
Piezoelectric Sensors · Wavelet-Based Analysis of Concentrically Braced Frames
Subjected to Seismic Loading · Real Time Dynamic Mass Identification ·
Processing Effects and Structural Integrity of Fabric Reinforced Thin-Walled
Composite Components · Compressive Properties of Polymer Laminates
Containing Internal Sensor Cavities FIBRE OPTIC SENSORS · Fibre Optic
Sensors for Lamb Wave Detection · Carbon Nanotubes-Based Optical Sensor for
Hydrogen Detection at Cryogenic Temperature · Structural Health Monitoring
System for Detecting Impact Events and Acoustic Emissions · Structural Health
Monitoring of Bonded Composite Repairs using Embedded Fiber Bragg Grating
Sensors and Neural Networks · 1932078592\\TABLE OF CONTENTS
This book constitutes the refereed proceedings of the 26th Symposium of the
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German Association for Pattern Recognition, DAGM 2004, held in Tbingen,
Germany in August/September 2004. The 22 revised papers and 48 revised
poster papers presented were carefully reviewed and selected from 146
submissions. The papers are organized in topical sections on learning, Bayesian
approaches, vision and faces, vision and motion, biologically motivated
approaches, segmentation, object recognition, and object recognition and
synthesis.
Based on the bestselling Artech House classic title, Hilbert Transforms Signal
Processing, this comprehensive new resource introduces complex and
hypercomplex analytic signals and their applications. Professionals find in-depth
explanations of the theory of multidimensional complex and hypercomplex
signals illustrated with numerous examples and followed by practical
applications. The survey of chosen hypercomplex algebras and the orthants of
the n-dimensional Cartesian space and single-orthant operators are explored.
This book also covers topics including, the polar representation of analytic
signals, quasi-analytic signals, the space-frequency of n-D complex and
hypercomplex signals as well as the causality of signals.
Premiering in 1990 in Antibes, France, the European Conference on Computer
Vision, ECCV, has been held biennially at venues all around Europe. These
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conferences have been very successful, making ECCV a major event to the
computer vision community. ECCV 2002 was the seventh in the series. The
privilege of organizing it was shared by three universities: The IT University of
Copenhagen, the University of Copenhagen, and Lund University, with the
conference venue in Copenhagen. These universities lie ? geographically close
in the vivid Oresund region, which lies partly in Denmark and partly in Sweden,
with the newly built bridge (opened summer 2000) crossing the sound that
formerly divided the countries. We are very happy to report that this year’s
conference attracted more papers than ever before, with around 600
submissions. Still, together with the conference board, we decided to keep the
tradition of holding ECCV as a single track conference. Each paper was
anonymously refereed by three different reviewers. For the ?nal selection, for the
?rst time for ECCV, a system with area chairs was used. These met with the
program
chairsinLundfortwodaysinFebruary2002toselectwhatbecame45oralpresentations
and 181 posters.Also at this meeting the selection was made without knowledge
of the authors’identity.
Data used to develop and confirm models suffer from several shortcomings: the
total data is too limited, the data are non-stationary, and the data represent
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nonlinear processes. The Hilbert-Huang transform (HHT) is a relatively new
method that has grown into a robust tool for data analysis and is ready for a wide
variety of applications. Thi
On behalf of the organizing committee, we would like to welcome you to Da- nd
stadt and DAGM 2010,the 32 Annual Symposium of the German Association for
Pattern Recognition. The technical program covered all aspects of pattern
recognition and, to name only a few areas, ranged from 3D reconstruction, to
object recognition and medical applications. The result is re?ected in these
proceedings, which contain the papers presented at DAGM 2010. Our call for
papers resulted in 134 submissions from institutions in 21 countries. Each paper
underwent a rigorous reviewing process and was assigned to at least three
program committee m- bers for review. The reviewing phase was followed by a
discussion phase among the respective program committee members in order to
suggest papers for - ceptance. The ?nal decision was taken during a program
committee meeting held in Darmstadt based on all reviews, the discussion results
and, if necessary, additional reviewing. Based on this rigorous process we
selected a total of 57 papers, corresponding to an acceptance rate of below 45%.
Out of all accepted papers, 24 were chosen for oral and 33 for poster
presentation. All accepted - pers have been published in these proceedings and
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given the same number of pages. We would like to thank all members of the
program committee as well as the external reviewers for their valuable and highly
appreciated contribution to the community.
This three-volume set of books highlights major advances in the development of
concepts and techniques in the area of new technologies and architectures of
contemporary information systems. Further, it helps readers solve specific
research and analytical problems and glean useful knowledge and business
value from the data. Each chapter provides an analysis of a specific technical
problem, followed by a numerical analysis, simulation and implementation of the
solution to the real-life problem. Managing an organisation, especially in today’s
rapidly changing circumstances, is a very complex process. Increased
competition in the marketplace, especially as a result of the massive and
successful entry of foreign businesses into domestic markets, changes in
consumer behaviour, and broader access to new technologies and information,
calls for organisational restructuring and the introduction and modification of
management methods using the latest advances in science. This situation has
prompted many decision-making bodies to introduce computer modelling of
organisation management systems. The three books present the peer-reviewed
proceedings of the 39th International Conference “Information Systems
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Architecture and Technology” (ISAT), held on September 16–18, 2018 in Nysa,
Poland. The conference was organised by the Computer Science and
Management Systems Departments, Faculty of Computer Science and
Management, Wroclaw University of Technology and Sciences and University of
Applied Sciences in Nysa, Poland. The papers have been grouped into three
major parts: Part I—discusses topics including but not limited to Artificial
Intelligence Methods, Knowledge Discovery and Data Mining, Big Data,
Knowledge Based Management, Internet of Things, Cloud Computing and High
Performance Computing, Distributed Computer Systems, Content Delivery
Networks, and Service Oriented Computing. Part II—addresses topics including
but not limited to System Modelling for Control, Recognition and Decision
Support, Mathematical Modelling in Computer System Design, Service Oriented
Systems and Cloud Computing, and Complex Process Modelling. Part
III—focuses on topics including but not limited to Knowledge Based Management,
Modelling of Financial and Investment Decisions, Modelling of Managerial
Decisions, Production Systems Management and Maintenance, Risk
Management, Small Business Management, and Theories and Models of
Innovation.
Computer analysis of images and patterns is a scienti c eld of longstanding
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tradition, with roots in the early years of the computer era when electronic brains
inspired scientists. Moreover, the design of vision machines is a part of
humanity’s dream of the arti cial person. I remember the 2nd CAIP, held in
Wismar in 1987. Lectures were read in German, English and Russian, and
proceedings were also only partially written in English. The conference took place
under a di erent political system and proved that ideas are independent of
political walls. A few years later the Berlin Wall collapsed, and Professors
Sommer and Klette proposed a new formula for the CAIP: let it be held in Central
and Eastern Europe every second year. There was a sense of solidarity with
scienti c communities in those countries that found themselves in a state of
transition to a new economy. A well-implemented idea resulted in a chain of
successful events in Dresden (1991), Budapest (1993), Prague (1995), Kiel
(1997), and Ljubljana (1999). This year the conference was welcomed at
Warsaw. There are three invited lectures and about 90 contributions written by
more than 200 authors from 27 countries. Besides Poland (60 authors), the
largest representation comes from France (23), followed by England (16), Czech
Republic (11), Spain (10), G- many (9), and Belarus (9). Regrettably, in spite of
free registration fees and free accommodation for authors from former Soviet
Union countries, we received only one accepted paper from Russia.
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This book constitutes the refereed proceedings of the 30th Symposium of the
German Association for Pattern Recognition, DAGM 2008, held in Munich,
Germany, in June 2008. The 53 revised full papers were carefully reviewed and
selected from 136 submissions. The papers are organized in topical sections on
learning and classification, tracking, medical image processing and
segmentation, audio, speech and handwriting recognition, multiview geometry
and 3D-reconstruction, motion and matching, and image analysis.
The book presents a coherent understanding of computational intelligence from
the perspective of what is known as "intelligent computing" with high-dimensional
parameters. It critically discusses the central issue of high-dimensional
neurocomputing, such as quantitative representation of signals, extending the
dimensionality of neuron, supervised and unsupervised learning and design of
higher order neurons. The strong point of the book is its clarity and ability of the
underlying theory to unify our understanding of high-dimensional computing
where conventional methods fail. The plenty of application oriented problems are
presented for evaluating, monitoring and maintaining the stability of adaptive
learning machine. Author has taken care to cover the breadth and depth of the
subject, both in the qualitative as well as quantitative way. The book is intended
to enlighten the scientific community, ranging from advanced undergraduates to
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engineers, scientists and seasoned researchers in computational intelligence.
Safety, Reliability, Risk and Life-Cycle Performance of Structures and
Infrastructures contains the plenary lectures and papers presented at the 11th
International Conference on STRUCTURAL SAFETY AND RELIABILITY
(ICOSSAR2013, New York, NY, USA, 16-20 June 2013), and covers major
aspects of safety, reliability, risk and life-cycle performance of str
Speckle metrology includes various optical techniques that are based on the
speckle fields generated by reflection from a rough surface or by transmission
through a rough diffuser. These techniques have proven to be very useful in
testing different materials in a non-destructive way. They have changed
dramatically during the last years due to the development of modern optical
components, with faster and more powerful digital computers, and novel data
processing approaches. This most up-to-date overview of the topic describes
new techniques developed in the field of speckle metrology over the last decade,
as well as applications to experimental mechanics, material science, optical
testing, and fringe analysis.
It was an honor and a pleasure to organizethe 13th International Conference on
Computer Analysis of Images and Patterns (CAIP 2009) in Mu ?nster, Germany.
CAIP has been held biennially since 1985: Berlin (1985), Wismar (1987), Leipzig
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(1989), Dresden (1991), Budapest (1993), Prague (1995), Kiel (1997), Ljubljana
(1999), Warsaw (2001), Groningen (2003), Paris (2005), and Vienna (2007).
Initially, this conference series served as a forum for getting together s-
entistsfromEastandWestEurope.Nowadays,CAIPenjoysahighinternational
visibility and attracts participants from all over the world. For CAIP 2009 we
received a record number of 405 submissions. All papers were reviewed by two,
and in most cases, three reviewers. Finally, 148 papers were selected for
presentation at the conference, resulting in an acceptance rate of 36%. All
Program Committee members and additional reviewers listed here deserve a
great thanks for their timely and competent reviews. The accepted papers were
presented either as oral presentations or posters in a single-track program.In
addition, wewereveryhappyto haveAljoscha Smolicand David G.
Storkasourinvitedspeakerstopresenttheirworkintwofascinatingareas.With this
scienti?c program we hope to continue the tradition of CAIP in providing a forum
for scienti?c exchange at a high quality level. A successful conference like CAIP
2009 would not be possible without the support of many institutions and people.
First of all, we like to thank all the authors of submitted papers and the invited
speakers for their contributions. The Steering Committee members were always
there when advice was needed.
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This book constitutes the thoroughly refereed post-proceedings of the 10th
International Workshop on Theoretical Foundations of Computer Vision, held at
Dagstuhl Castle, Germany, in March 2000. The 20 revised full papers presented
have been through two rounds of reviewing, selection, and revision and give a
representative assessment of the foundational issues in multiple-image
processing. The papers are organized in topical sections on 3D data acquisition
and sensor design, multi-image analysis, data fusion in 3D scene description,
and applied 3D vision and virtual reality.
This book is a printed edition of the Special Issue "Advances in Vibroacoustics and
Aeroacustics of Aerospace and Automotive Systems" that was published in Applied Sciences
This book constitutes the thoroughly refereed post-conference proceedings of the International
Dagstuhl-Seminar on Statistical and Geometrical Approaches to Visual Motion Analysis, held
in Dagstuhl Castle, Germany, in July 2008. The workshop focused on critical aspects of motion
analysis, including motion segmentation and the modeling of motion patterns. The aim was to
gather researchers who are experts in the different motion tasks and in the different techniques
used; also involved were experts in the study of human and primate vision. The 15 revised full
papers presented were carefully reviewed and selected from or initiated by the lectures given
at the workshop. The papers are organized in topical sections on optical flow and extensions,
human motion modeling, biological and statistical approaches, alternative approaches to
motion analysis.
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After an introduction to geometric algebra, and the necessary math concepts that are needed,
the book examines a variety of applications in the field of cognitive systems using geometric
algebra as the mathematical system. There is strong evidence that geobetric albegra can be
used to carry out efficient computations at all levels in the cognitive system. Geometric algebra
reduces the complexity of algebraic expressions and as a result, it improves algorithms both in
speed and accuracy. The book is addressed to a broad audience of computer scientists,
cyberneticists, and engineers. It contains computer programs to clarify and demonstrate the
importance of geometric algebra in cognitive systems.
Updating the original, Transforms and Applications Handbook, Third Edition solidifies its place
as the complete resource on those mathematical transforms most frequently used by
engineers, scientists, and mathematicians. Highlighting the use of transforms and their
properties, this latest edition of the bestseller begins with a solid introduction to signals and
systems, including properties of the delta function and some classical orthogonal functions. It
then goes on to detail different transforms, including lapped, Mellin, wavelet, and Hartley
varieties. Written by top experts, each chapter provides numerous examples and applications
that clearly demonstrate the unique purpose and properties of each type. The material is
presented in a way that makes it easy for readers from different backgrounds to familiarize
themselves with the wide range of transform applications. Revisiting transforms previously
covered, this book adds information on other important ones, including: Finite Hankel,
Legendre, Jacobi, Gengenbauer, Laguerre, and Hermite Fraction Fourier Zak Continuous and
discrete Chirp-Fourier Multidimensional discrete unitary Hilbert-Huang Most comparable books
cover only a few of the transforms addressed here, making this text by far the most useful for
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anyone involved in signal processing—including electrical and communication engineers,
mathematicians, and any other scientist working in this field.
Handbook of Signal Processing Systems is organized in three parts. The first part motivates
representative applications that drive and apply state-of-the art methods for design and
implementation of signal processing systems; the second part discusses architectures for
implementing these applications; the third part focuses on compilers and simulation tools,
describes models of computation and their associated design tools and methodologies. This
handbook is an essential tool for professionals in many fields and researchers of all levels.
This book presents a first-ever detailed analysis of the complex notation of 2-D and 3-D signals
and describes how you can apply it to image processing, modulation, and other fields. It helps
you significantly reduce your literature research time, better enables you to simulate signals
and communication systems, and helps you to design compatible single-sideband systems.
This book was conceived as a gathering place of new ideas from academia, industry, research
and practice in the fields of robotics, automation and control. The aim of the book was to point
out interactions among various fields of interests in spite of diversity and narrow specializations
which prevail in the current research. The common denominator of all included chapters
appears to be a synergy of various specializations. This synergy yields deeper understanding
of the treated problems. Each new approach applied to a particular problem can enrich and
inspire improvements of already established approaches to the problem.
Chaos and nonlinear dynamics initially developed as a new emergent field with its foundation
in physics and applied mathematics. The highly generic, interdisciplinary quality of the insights
gained in the last few decades has spawned myriad applications in almost all branches of
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science and technology—and even well beyond. Wherever quantitative modeling and analysis
of complex, nonlinear phenomena is required, chaos theory and its methods can play a key
role. his fourth volume concentrates on reviewing further relevant contemporary applications of
chaotic and nonlinear dynamics as they apply to the various cuttingedge branches of science
and engineering. This encompasses, but is not limited to, topics such as synchronization in
complex networks and chaotic circuits, time series analysis, ecological and biological patterns,
stochastic control theory and vibrations in mechanical systems. Featuring contributions from
active and leading research groups, this collection is ideal both as a reference and as a ‘recipe
book’ full of tried and tested, successful engineering applications.
This book is devoted to the analysis of measurement signals which requires
specific mathematical operations like Convolution, Deconvolution, Laplace,
Fourier, Hilbert, Wavelet or Z transform which are all presented in the present
book. The different problems refer to the modulation of signals, filtration of
disturbance as well as to the orthogonal signals and their use in digital form for
the measurement of current, voltage, power and frequency are also widely
discussed. All the topics covered in this book are presented in detail and
illustrated by means of examples in MathCad and LabVIEW. This book provides
a useful source for researchers, scientists and engineers who in their daily work
are required to deal with problems of measurement and signal processing and
can also be helpful to undergraduate students of electrical engineering.
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The book focuses on Fourier transform applications in electromagnetic field and
microwave, medical applications, error control coding, methods for option pricing,
and Helbert transform application. It is hoped that this book will provide the
background, reference and incentive to encourage further research and results in
these fields as well as provide tools for practical applications. It provides an
applications-oriented analysis written primarily for electrical engineers, control
engineers, signal processing engineers, medical researchers, and the academic
researchers. In addition the graduate students will also find it useful as a
reference for their research activities.
"Medical Image Reconstruction: A Conceptual Tutorial" introduces the classical
and modern image reconstruction technologies, such as two-dimensional (2D)
parallel-beam and fan-beam imaging, three-dimensional (3D) parallel ray, parallel
plane, and cone-beam imaging. This book presents both analytical and iterative
methods of these technologies and their applications in X-ray CT (computed
tomography), SPECT (single photon emission computed tomography), PET
(positron emission tomography), and MRI (magnetic resonance imaging).
Contemporary research results in exact region-of-interest (ROI) reconstruction
with truncated projections, Katsevich's cone-beam filtered backprojection
algorithm, and reconstruction with highly undersampled data with l0-minimization
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are also included. This book is written for engineers and researchers in the field
of biomedical engineering specializing in medical imaging and image processing
with image reconstruction. Gengsheng Lawrence Zeng is an expert in the
development of medical image reconstruction algorithms and is a professor at the
Department of Radiology, University of Utah, Salt Lake City, Utah, USA.
This volume gathers the latest advances, innovations and applications in the field
of vibration and technology of machinery, as presented by leading international
researchers and engineers at the XV International Conference on Vibration
Engineering and Technology of Machinery (VETOMAC), held in Curitiba, Brazil
on November 10-15, 2019. Topics include concepts and methods in dynamics,
dynamics of mechanical and structural systems, dynamics and control, condition
monitoring, machinery and structural dynamics, rotor dynamics, experimental
techniques, finite element model updating, industrial case studies, vibration
control and energy harvesting, and MEMS. The contributions, which were
selected through a rigorous international peer-review process, share exciting
ideas that will spur novel research directions and foster new multidisciplinary
collaborations.
This volume presents the proceedings of the 2nd International Workshop on -
gebraic Frames for the Perception and Action Cycle. AFPAC 2000. held in Kiel,
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Germany, 10–11 September 2000. The presented topics cover new results in the
conceptualization, design, and implementation of visual sensor-based robotics
and autonomous systems. Special emphasis is placed on the role of algebraic
modelling in the relevant disciplines, such as robotics, computer vision, theory of
multidimensional signals, and neural computation. The aims of the workshop are
twofold: ?rst, discussion of the impact of algebraic embedding of the task at hand
on the emergence of new qualities of modelling and second, facing the strong
relations between dominant geometric problems and algebraic modelling. The
?rst workshop in this series, AFPAC’97. inspired several groups to i- tiate new
research programs, or to intensify ongoing research work in this ?eld, and the
range of relevant topics was consequently broadened, The approach adopted by
this workshop does not necessarily ?t the mainstream of worldwide research-
granting policy. However, its search for fundamental problems in our ?eld may
very well lead to new results in the relevant disciplines and contribute to their
integration in studies of the perception–action cycle.
Smart grid (SG), also called intelligent grid, is a modern improvement of the
traditional power grid that will revolutionize the way electricity is produced,
delivered, and consumed. Studying key concepts such as advanced metering
infrastructure, distribution management systems, and energy management
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systems will support the design of a cost-effective, reliable, and efficient supply
system, and will create a real-time bidirectional communication means and
information exchange between the consumer and the grid operator of electric
power. Optimizing and Measuring Smart Grid Operation and Control is a critical
reference source that presents recent research on the operation, control, and
optimization of smart grids. Covering topics that include phase measurement
units, smart metering, and synchrophasor technologies, this book examines all
aspects of modern smart grid measurement and control. It is designed for
engineers, researchers, academicians, and students.
Fractional processes are widely found in science, technology and engineering
systems. In Fractional Processes and Fractional-order Signal Processing, some
complex random signals, characterized by the presence of a heavy-tailed
distribution or non-negligible dependence between distant observations (local
and long memory), are introduced and examined from the ‘fractional’
perspective using simulation, fractional-order modeling and filtering and
realization of fractional-order systems. These fractional-order signal processing
(FOSP) techniques are based on fractional calculus, the fractional Fourier
transform and fractional lower-order moments. Fractional Processes and
Fractional-order Signal Processing: presents fractional processes of fixed,
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variable and distributed order studied as the output of fractional-order differential
systems; introduces FOSP techniques and the fractional signals and fractional
systems point of view; details real-world-application examples of FOSP
techniques to demonstrate their utility; and provides important background
material on Mittag–Leffler functions, the use of numerical inverse Laplace
transform algorithms and supporting MATLAB® codes together with a helpful
survey of relevant webpages. Readers will be able to use the techniques
presented to re-examine their signals and signal-processing methods. This text
offers an extended toolbox for complex signals from diverse fields in science and
engineering. It will give academic researchers and practitioners a novel insight
into the complex random signals characterized by fractional properties, and some
powerful tools to analyze those signals.
This book helps advanced undergraduate, graduate and postdoctoral students in
their daily work by offering them a compendium of numerical methods. The
choice of methods pays significant attention to error estimates, stability and
convergence issues as well as to the ways to optimize program execution
speeds. Many examples are given throughout the chapters, and each chapter is
followed by at least a handful of more comprehensive problems which may be
dealt with, for example, on a weekly basis in a one- or two-semester course. In
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these end-of-chapter problems the physics background is pronounced, and the
main text preceding them is intended as an introduction or as a later reference.
Less stress is given to the explanation of individual algorithms. It is tried to induce
in the reader an own independent thinking and a certain amount of scepticism
and scrutiny instead of blindly following readily available commercial tools.
The four-volume set comprising LNCS volumes 5302/5303/5304/5305 constitutes
the refereed proceedings of the 10th European Conference on Computer Vision,
ECCV 2008, held in Marseille, France, in October 2008. The 243 revised papers
presented were carefully reviewed and selected from a total of 871 papers
submitted. The four books cover the entire range of current issues in computer
vision. The papers are organized in topical sections on recognition, stereo,
people and face recognition, object tracking, matching, learning and features,
MRFs, segmentation, computational photography and active reconstruction.
The goal of the Volume I Geometric Algebra for Computer Vision, Graphics and
Neural Computing is to present a unified mathematical treatment of diverse
problems in the general domain of artificial intelligence and associated fields
using Clifford, or geometric, algebra. Geometric algebra provides a rich and
general mathematical framework for Geometric Cybernetics in order to develop
solutions, concepts and computer algorithms without losing geometric insight of
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the problem in question. Current mathematical subjects can be treated in an
unified manner without abandoning the mathematical system of geometric
algebra for instance: multilinear algebra, projective and affine geometry, calculus
on manifolds, Riemann geometry, the representation of Lie algebras and Lie
groups using bivector algebras and conformal geometry. By treating a wide
spectrum of problems in a common language, this Volume I offers both new
insights and new solutions that should be useful to scientists, and engineers
working in different areas related with the development and building of intelligent
machines. Each chapter is written in accessible terms accompanied by numerous
examples, figures and a complementary appendix on Clifford algebras, all to
clarify the theory and the crucial aspects of the application of geometric algebra
to problems in graphics engineering, image processing, pattern recognition,
computer vision, machine learning, neural computing and cognitive systems.
Taking a practical approach to the subject, Advanced Engineering Mathematics
with MATLAB®, Third Edition continues to integrate technology into the
conventional topics of engineering mathematics. The author employs MATLAB to
reinforce concepts and solve problems that require heavy computation. MATLAB
scripts are available for download at www.crcpress.com Along with new
examples, problems, and projects, this updated and expanded edition
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incorporates several significant improvements. New to the Third Edition New
chapter on Green’s functions New section that uses the matrix exponential to
solve systems of differential equations More numerical methods for solving
differential equations, including Adams–Bashforth and finite element methods
New chapter on probability that presents basic concepts, such as mean,
variance, and probability density functions New chapter on random processes
that focuses on noise and other random fluctuations Suitable for a differential
equations course or a variety of engineering mathematics courses, the text
covers fundamental techniques and concepts as well as Laplace transforms,
separation of variable solutions to partial differential equations, the z-transform,
the Hilbert transform, vector calculus, and linear algebra. It also highlights many
modern applications in engineering to show how these topics are used in
practice. A solutions manual is available for qualifying instructors.
Hilbert Transform Applications in Mechanical Vibration addresses recent
advances in theory and applications of the Hilbert transform to vibration
engineering, enabling laboratory dynamic tests to be performed more rapidly and
accurately. The author integrates important pioneering developments in signal
processing and mathematical models with typical properties of mechanical
dynamic constructions such as resonance, nonlinear stiffness and damping. A
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comprehensive account of the main applications is provided, covering dynamic
testing and the extraction of the modal parameters of nonlinear vibration
systems, including the initial elastic and damping force characteristics. This
unique merger of technical properties and digital signal processing allows the
instant solution of a variety of engineering problems and the in-depth exploration
of the physics of vibration by analysis, identification and simulation. This book will
appeal to both professionals and students working in mechanical, aerospace,
and civil engineering, as well as naval architecture, biomechanics, robotics, and
mechatronics. Hilbert Transform Applications in Mechanical Vibration employs
modern applications of the Hilbert transform time domain methods including: The
Hilbert Vibration Decomposition method for adaptive separation of a multi-
component non-stationary vibration signal into simple quasi-harmonic
components; this method is characterized by high frequency resolution, which
provides a comprehensive account of the case of amplitude and frequency
modulated vibration analysis. The FREEVIB and FORCEVIB main applications,
covering dynamic testing and extraction of the modal parameters of nonlinear
vibration systems including the initial elastic and damping force characteristics
under free and forced vibration regimes. Identification methods contribute to
efficient and accurate testing of vibration systems, avoiding effort-consuming
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measurement and analysis. Precise identification of nonlinear and asymmetric
systems considering high frequency harmonics on the base of the congruent
envelope and congruent frequency. Accompanied by a website at
www.wiley.com/go/feldman, housing MATLAB®/ SIMULINK codes.
This volume presents more than 40 original papers on recent advances in
several topics in engineering mechanics presented at The Theodore Y-T Wu
Symposium on Engineering Mechanics: A celebration of Professor Wu's scientific
contributions for his 80th birthday. The distinguished contributors include several
members of the National Academy of Engineers and the topics cover nonlinear
water waves, swimming and flying in nature, biomechanics, data analysis
methodology, and propulsion hydrodynamics.The papers honor the significant
accomplishments of Professor Wu in Engineering Science at Caltech, particularly
in the areas of nonlinear waves, hydrodynamics, biomechanics and wave-
structure interaction. They review the present state of the art of engineering
mechanics, and chart the future of the field from the viewpoint of civil
engineering, biomechanics, geophysics, mechanical engineering, naval
architecture, ocean, and offshore engineering. The primary purpose of this book
is to provide guidance and inspiration for those interested in continuing to
advance engineering mechanics into the 21st century. To quote Professor Wu:
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”The value of a book publication lies in disseminating new knowledge attained
with effort and dedication from all those who participate, and in having the useful
results within ready reach of students and researchers actively working in the
field.”
Paul Butzer, who is considered the academic father and grandfather of many
prominent mathematicians, has established one of the best schools in
approximation and sampling theory in the world. He is one of the leading figures
in approximation, sampling theory, and harmonic analysis. Although on April 15,
2013, Paul Butzer turned 85 years old, remarkably, he is still an active research
mathematician. In celebration of Paul Butzer’s 85th birthday, New Perspectives
on Approximation and Sampling Theory is a collection of invited chapters on
approximation, sampling, and harmonic analysis written by students, friends,
colleagues, and prominent active mathematicians. Topics covered include
approximation methods using wavelets, multi-scale analysis, frames, and special
functions. New Perspectives on Approximation and Sampling Theory requires
basic knowledge of mathematical analysis, but efforts were made to keep the
exposition clear and the chapters self-contained. This volume will appeal to
researchers and graduate students in mathematics, applied mathematics and
engineering, in particular, engineers working in signal and image processing.
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The three volume set LNAI 4251, LNAI 4252, and LNAI 4253 constitutes the
refereed proceedings of the 10th International Conference on Knowledge-Based
Intelligent Information and Engineering Systems, KES 2006, held in
Bournemouth, UK, in October 2006. The 480 revised papers presented were
carefully reviewed and selected from about 1400 submissions. The papers
present a wealth of original research results from the field of intelligent
information processing.
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