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The Nature of Statistical Learning Theory
Hyperspectral Data Compression provides a survey of
recent results in the field of compression of remote
sensed 3D data, with a particular interest in
hyperspectral imagery. Chapter 1 addresses
compression architecture, and reviews and compares
compression methods. Chapters 2 through 4 focus on
lossless compression (where the decompressed image
must be bit for bit identical to the original). Chapter 5,
contributed by the editors, describes a lossless
algorithm based on vector quantization with
extensions to near lossless and possibly lossy
compression for efficient browning and pure pixel
classification. Chapter 6 deals with near lossless
compression while. Chapter 7 considers lossy
techniques constrained by almost perfect
classification. Chapters 8 through 12 address lossy
compression of hyperspectral imagery, where there is
a tradeoff between compression achieved and the
quality of the decompressed image. Chapter 13
examines artifacts that can arise from lossy
compression.
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Frontiers in Massive Data Analysis
This book provides a comprehensive reference for the
many different types and methods of compression.
Included are a detailed and helpful taxonomy,
analysis of most common methods, and discussions
on the use and comparative benefits of methods and
description of "how to" use them. Detailed
descriptions and explanations of the most well-known
and frequently used compression methods are
covered in a self-contained fashion, with an accessible
style and technical level for specialists and
nonspecialists. Comments and suggestions of many
readers have been included as a benefit to future
readers, and a website is maintained and updated by
the author.

Hyperspectral Imaging
The Advanced Thermal Emission and Reflection
Radiometer (ASTER) is a research facility instrument
on NASA’s Terra spacecraft. We celebrated the 20th
anniversary of ASTER’s launch in December 1999.
ASTER has been providing high spatial resolution
multispectral data in the VNIR, SWIR, and TIR regions,
and along-track stereo data. Starting April 2016,
ASTER data have been distributed to the public at no
cost. Another important and the most popular data
set is the ASTER Global DEM, which covers almost the
entire land surface at a 30 m grid size. ASTER data
have been widely used in a variety of application
areas such as land surface mapping and change
detection, volcano and other natural hazard
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monitoring, mineral exploration, and urban heat
island monitoring. This Special Issue consists of 12
papers (2 reviews, 9 articles, and 1 technical note)
and covers topics including development of new
techniques to process ASTER data, calibration
activities to ensure long-term consistency of ASTER
data, validation of the ASTER data products, and
scientific achievements using ASTER data.

High Resolution Imaging in Microscopy
and Ophthalmology
Proceedings of the 8th International
Conference on Sciences of Electronics,
Technologies of Information and
Telecommunications (SETIT’18)
This book provides a complete overview of novel and
state of art sensing technologies and geotechnologies
relevant to support management and conservation of
CH sites, monuments and works of art. The book is
organized in an introduction stating the motivations
and presenting the overall content of the volume and
four parts. The first part focuses on remote sensing
and geophysics for the study of human past and
cultural heritage at site scale and as element of the
surrounding territory. The second part presents an
overview of non invasive technologies for
investigating monuments and works of art. The third
part presents the new opportunities of ICT for an
improved and safe cultural heritage fruition, from the
virtual and augmented reality of historical context to
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artifact tracking. Finally, the forth part presents a
significant worldwide set of success cases of the
exploitation of the integration of geotechnologies in
archeology and architectural heritage management.
This book is of interest to researchers, experts of
heritage science, archaeologists, students,
conservators and other professionals of cultural
heritage.

Mathematical Reviews
Fundamental Data Compression provides all the
information students need to be able to use this
essential technology in their future careers. A huge,
active research field, and a part of many people's
everyday lives, compression technology is an
essential part of today's Computer Science and
Electronic Engineering courses. With the help of this
book, students can gain a thorough understanding of
the underlying theory and algorithms, as well as
specific techniques used in a range of scenarios,
including the application of compression techniques
to text, still images, video and audio. Practical
exercises, projects and exam questions reinforce
learning, along with suggestions for further reading. *
Dedicated data compression textbook for use on
undergraduate courses * Provides essential
knowledge for today's web/multimedia applications *
Accessible, well structured text backed up by
extensive exercises and sample exam questions

ASTER 20th Anniversary
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Explores the application of statistical signal
processing to hyperspectral imaging and further
develops non-literal (spectral) techniques for subpixel
detection and mixed pixel classification. This text is
the first of its kind on the topic anc can be considered
a recipe book offering various techniques for
hyperspectral data exploitation.

A Concise Introduction to Data
Compression
Hyperspectral remote sensing is an emerging,
multidisciplinary field with diverse applications that
builds on the principles of material spectroscopy,
radiative transfer, imaging spectrometry, and
hyperspectral data processing. While there are many
resources that suitably cover these areas individually
and focus on specific aspects of the hyperspectral
remote sensing field, this book provides a holistic
treatment that thoroughly captures its
multidisciplinary nature. The content is oriented
toward the physical principles of hyperspectral
remote sensing as opposed to applications of
hyperspectral technology. Readers can expect to
finish the book armed with the required knowledge to
understand the immense literature available in this
technology area and apply their knowledge to the
understanding of material spectral properties, the
design of hyperspectral systems, the analysis of
hyperspectral imagery, and the application of the
technology to specific problems.

Introduction to Ground Penetrating
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Radar
With the widespread availability of satellite and
aircraft remote sensing image data in digital form,
and the ready access most remote sensing
practitioners have to computing systems for image
interpretation, there is a need to draw together the
range of digital image processing procedures and
methodologies commonly used in this field into a
single treatment. It is the intention of this book to
provide such a function, at a level meaningful to the
non-specialist digital image analyst, but in sufficient
detail that algorithm limitations, alternative
procedures and current trends can be appreciated.
Often the applications specialist in remote sensing
wishing to make use of digital processing procedures
has had to depend upon either the mathematically
detailed treatments of image processing found in the
electrical engineering and computer science
literature, or the sometimes necessarily superficial
treatments given in general texts on remote sensing.
This book seeks to redress that situation. Both image
enhancement and classification techniques are
covered making the material relevant in those
applications in which photointerpretation is used for
information extraction and in those wherein
information is obtained by classification.

Hyperspectral Imaging for Food Quality
Analysis and Control
This Open Access handbook published at the IAMG's
50th anniversary, presents a compilation of invited
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path-breaking research contributions by awardwinning geoscientists who have been instrumental in
shaping the IAMG. It contains 45 chapters that are
categorized broadly into five parts (i) theory, (ii)
general applications, (iii) exploration and resource
estimation, (iv) reviews, and (v) reminiscences
covering related topics like mathematical
geosciences, mathematical morphology, geostatistics,
fractals and multifractals, spatial statistics, multipoint
geostatistics, compositional data analysis,
informatics, geocomputation, numerical methods, and
chaos theory in the geosciences.

Image Processing for Remote Sensing
This book is a complete guide to the C4.5 system as
implemented in C for the UNIX environment. It
contains a comprehensive guide to the system's use,
the source code (about 8,800 lines), and
implementation notes.

Sensing the Past
The six volumes LNCS 11619-11624 constitute the
refereed proceedings of the 19th International
Conference on Computational Science and Its
Applications, ICCSA 2019, held in Saint Petersburg,
Russia, in July 2019. The 64 full papers, 10 short
papers and 259 workshop papers presented were
carefully reviewed and selected form numerous
submissions. The 64 full papers are organized in the
following five general tracks: computational methods,
algorithms and scientific applications; high
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performance computing and networks; geometric
modeling, graphics and visualization; advanced and
emerging applications; and information systems and
technologies. The 259 workshop papers were
presented at 33 workshops in various areas of
computational sciences, ranging from computational
science technologies to specific areas of
computational sciences, such as software
engineering, security, artificial intelligence and
blockchain technologies.

Handbook of Data Compression
Based on the integration of computer vision and
spectrscopy techniques, hyperspectral imaging is a
novel technology for obtaining both spatial and
spectral information on a product. Used for nearly 20
years in the aerospace and military industries, more
recently hyperspectral imaging has emerged and
matured into one of the most powerful and rapidly
growing methods of non-destructive food quality
analysis and control. Hyperspectral Imaging for Food
Quality Analysis and Control provides the core
information about how this proven science can be
practically applied for food quality assessment,
including information on the equipment available and
selection of the most appropriate of those
instruments. Additionally, real-world food-industrybased examples are included, giving the reader
important insights into the actual application of the
science in evaluating food products. Presentation of
principles and instruments provides core
understanding of how this science performs, as well
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as guideline on selecting the most appropriate
equipment for implementation Includes real-world,
practical application to demonstrate the viability and
challenges of working with this technology Provides
necessary information for making correct
determination on use of hyperspectral imaging

International Aerospace Abstracts
Mummy Portraits of Roman Egypt
Edited by leaders in the field, with contributions by a
panel of experts, Image Processing for Remote
Sensing explores new and unconventional
mathematics methods. The coverage includes the
physics and mathematical algorithms of SAR images,
a comprehensive treatment of MRF-based remote
sensing image classification, statistical approaches for

Regulation of Tissue Oxygenation,
Second Edition
A concise guide of essential data compression
methods and algorithms for text, audio and imaging
data.

Hyperspectral Satellites and System
Design
This edition presents the most prominent topics and
applications of digital image processing, analysis, and
computer graphics in the field of cultural heritage
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preservation. The text assumes prior knowledge of
digital image processing and computer graphics
fundamentals. Each chapter contains a table of
contents, illustrations, and figures that elucidate the
presented concepts in detail, as well as a chapter
summary and a bibliography for further reading. Wellknown experts cover a wide range of topics and
related applications, including spectral imaging,
automated restoration, computational reconstruction,
digital reproduction, and 3D models.

Remote Sensing Imagery
This edited volume is based on the best papers
accepted for presentation during the 1st Springer
Conference of the Arabian Journal of Geosciences
(CAJG-1), Tunisia 2018. The book compiles a wide
range of topics addressing various issues by
experienced researchers mainly from research
institutes in the Mediterranean, MENA region, North
America and Asia. Remote sensing observations can
close gaps in information scarcity by complementing
ground-based sparse data. Spatial, spectral, temporal
and radiometric characteristics of satellites sensors
are most suitable for features identification. The local
to global nature and broad spatial scale of remote
sensing with the wide range of spectral coverage are
essential characteristics, which make satellites an
ideal platform for mapping, observation, monitoring,
assessing and providing necessary mitigation
measures and control for different related Earth's
systems processes. Main topics in this book include:
Geo-informatics Applications, Land Use / Land Cover
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Mapping and Change Detection, Emerging Remote
Sensing Applications, Rock Formations / Soil Lithology
Mapping, Vegetation Mapping Impact and
Assessment, Natural Hazards Mapping and
Assessment, Ground Water Mapping and Assessment,
Coastal Management of Marine Environment and
Atmospheric Sensing.

A Guide to Data Compression Methods
Hyperspectral Data Processing: Algorithm Design
andAnalysis is a culmination of the research
conducted in theRemote Sensing Signal and Image
Processing Laboratory (RSSIPL) atthe University of
Maryland, Baltimore County. Specifically, ittreats
hyperspectral image processing and hyperspectral
signalprocessing as separate subjects in two different
categories. Mostmaterials covered in this book can be
used in conjunction with theauthor’s first book,
Hyperspectral Imaging: Techniques forSpectral
Detection and Classification, without muchoverlap.
Many results in this book are either new or have not
beenexplored, presented, or published in the public
domain. Theseinclude various aspects of endmember
extraction, unsupervisedlinear spectral mixture
analysis, hyperspectral informationcompression,
hyperspectral signal coding and characterization,
aswell as applications to conceal target detection,
multispectralimaging, and magnetic resonance
imaging. Hyperspectral DataProcessing contains eight
major sections: Part I: provides fundamentals of
hyperspectral dataprocessing Part II: offers various
algorithm designs for endmemberextraction Part III:
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derives theory for supervised linear spectral
mixtureanalysis Part IV: designs unsupervised
methods for hyperspectral imageanalysis Part V:
explores new concepts on hyperspectral
informationcompression Parts VI & VII: develops
techniques for hyperspectralsignal coding and
characterization Part VIII: presents applications in
multispectral imaging andmagnetic resonance
imaging Hyperspectral Data Processing compiles an
algorithmcompendium with MATLAB codes in an
appendix to help readersimplement many important
algorithms developed in this book andwrite their own
program codes without relying on softwarepackages.
Hyperspectral Data Processing is a valuable reference
forthose who have been involved with hyperspectral
imaging and itstechniques, as well those who are new
to the subject.

Hyperspectral Remote Sensing
This two-volume book presents an unusually diverse
selection of research papers, covering all major topics
in the fields of information and communication
technologies and related sciences. It provides a wideangle snapshot of current themes in information and
power engineering, pursuing a cross-disciplinary
approach to do so. The book gathers revised
contributions that were presented at the 2018
International Conference: Sciences of Electronics,
Technologies of Information and Telecommunication
(SETIT'18), held on 20–22 December 2018 in
Hammamet, Tunisia. This eighth installment of the
event attracted a wealth of submissions, and the
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papers presented here were selected by a committee
of experts and underwent additional, painstaking
revision. Topics covered include: · Information
Processing · Human-Machine Interaction · Computer
Science · Telecommunications and Networks · Signal
Processing · Electronics · Image and Video This broadscoped approach is becoming increasingly popular in
scientific publishing. Its aim is to encourage scholars
and professionals to overcome disciplinary barriers,
as demanded by current trends in the industry and in
the consumer market, which are rapidly leading
toward a convergence of data-driven applications,
computation, telecommunication, and energy
awareness. Given its coverage, the book will benefit
graduate students, researchers and practitioners who
need to keep up with the latest technological
advances.

Data Compression
This book offers an introduction to remotely sensed
image processing and classification in R using
machine learning algorithms. It also provides a
concise and practical reference tutorial, which equips
readers to immediately start using the software
platform and R packages for image processing and
classification. This book is divided into five chapters.
Chapter 1 introduces remote sensing digital image
processing in R, while chapter 2 covers preprocessing. Chapter 3 focuses on image
transformation, and chapter 4 addresses image
classification. Lastly, chapter 5 deals with improving
image classification. R is advantageous in that it is
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open source software, available free of charge and
includes several useful features that are not available
in commercial software packages. This book benefits
all undergraduate and graduate students,
researchers, university teachers and other remotesensing practitioners interested in the practical
implementation of remote sensing in R.

Computational Science and Its
Applications – ICCSA 2019
The aim of this book is to discuss the fundamental
ideas which lie behind the statistical theory of
learning and generalization. It considers learning from
the general point of view of function estimation based
on empirical data. Omitting proofs and technical
details, the author concentrates on discussing the
main results of learning theory and their connections
to fundamental problems in statistics. These include: the general setting of learning problems and the
general model of minimizing the risk functional from
empirical data - a comprehensive analysis of the
empirical risk minimization principle and shows how
this allows for the construction of necessary and
sufficient conditions for consistency - non-asymptotic
bounds for the risk achieved using the empirical risk
minimization principle - principles for controlling the
generalization ability of learning machines using small
sample sizes - introducing a new type of universal
learning machine that controls the generalization
ability.

Genetic and Evolutionary Computation
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for Image Processing and Analysis
Data mining of massive data sets is transforming the
way we think about crisis response, marketing,
entertainment, cybersecurity and national
intelligence. Collections of documents, images,
videos, and networks are being thought of not merely
as bit strings to be stored, indexed, and retrieved, but
as potential sources of discovery and knowledge,
requiring sophisticated analysis techniques that go far
beyond classical indexing and keyword counting,
aiming to find relational and semantic interpretations
of the phenomena underlying the data. Frontiers in
Massive Data Analysis examines the frontier of
analyzing massive amounts of data, whether in a
static database or streaming through a system. Data
at that scale--terabytes and petabytes--is increasingly
common in science (e.g., particle physics, remote
sensing, genomics), Internet commerce, business
analytics, national security, communications, and
elsewhere. The tools that work to infer knowledge
from data at smaller scales do not necessarily work,
or work well, at such massive scale. New tools, skills,
and approaches are necessary, and this report
identifies many of them, plus promising research
directions to explore. Frontiers in Massive Data
Analysis discusses pitfalls in trying to infer knowledge
from massive data, and it characterizes seven major
classes of computation that are common in the
analysis of massive data. Overall, this report
illustrates the cross-disciplinary knowledge--from
computer science, statistics, machine learning, and
application disciplines--that must be brought to bear
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to make useful inferences from massive data.

Computational Color Imaging
This open access book provides a comprehensive
overview of the application of the newest laser and
microscope/ophthalmoscope technology in the field of
high resolution imaging in microscopy and
ophthalmology. Starting by describing HighResolution 3D Light Microscopy with STED and
RESOLFT, the book goes on to cover retinal and
anterior segment imaging and image-guided
treatment and also discusses the development of
adaptive optics in vision science and ophthalmology.
Using an interdisciplinary approach, the reader will
learn about the latest developments and most up to
date technology in the field and how these translate
to a medical setting. High Resolution Imaging in
Microscopy and Ophthalmology – New Frontiers in
Biomedical Optics has been written by leading
experts in the field and offers insights on engineering,
biology, and medicine, thus being a valuable addition
for scientists, engineers, and clinicians with technical
and medical interest who would like to understand the
equipment, the applications and the
medical/biological background. Lastly, this book is
dedicated to the memory of Dr. Gerhard Zinser, cofounder of Heidelberg Engineering GmbH, a scientist,
a husband, a brother, a colleague, and a friend.

Hyperspectral Data Processing
Data compression is one of the most important fields
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and tools in modern computing. From archiving data,
to CD-ROMs, and from coding theory to image
analysis, many facets of modern computing rely upon
data compression. This book provides a
comprehensive reference for the many different types
and methods of compression. Included are a detailed
and helpful taxonomy, analysis of most common
methods, and discussions on the use and comparative
benefits of methods and description of "how to" use
them. Detailed descriptions and explanations of the
most well-known and frequently used compression
methods are covered in a self-contained fashion, with
an accessible style and technical level for specialists
and non-specialists.

Computational Science - ICCS 2020
This book constitutes the refereed proceedings of the
6th Computational Color Imaging Workshop, CCIW
2017, held in Milano, Italy, in March 2017. The 23 full
papers, including 4 tutorials and 3 invited papers,
accepted were carefully reviewed and selected from
25 submissions. The papers are organized in topical
sections on color image processing; color image
quality; color in digital cultural heritage; spectral
imaging; color characterization; color image analysis.

Remote Sensing Image Classification in R
Advances in Remote Sensing and Geo
Informatics Applications
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This publication presents fascinating new findings on
ancient Romano-Egyptian funerary portraits
preserved in international collections. Once interred
with mummified remains, nearly a thousand funerary
portraits from Roman Egypt survive today in
museums around the world, bringing viewers face-toface with people who lived two thousand years ago.
Until recently, few of these paintings had undergone
in-depth study to determine by whom they were
made and how. An international collaboration known
as APPEAR (Ancient Panel Paintings: Examination,
Analysis, and Research) was launched in 2013 to
promote the study of these objects and to gather
scientific and historical findings into a shared
database. The first phase of the project was marked
with a two-day conference at the Getty Villa.
Conservators, scientists, and curators presented new
research on topics such as provenance and collecting,
comparisons of works across institutions, and
scientific studies of pigments, binders, and supports.
The papers and posters from the conference are
collected in this publication, which offers the most upto-date information available about these fascinating
remnants of the ancient world.

Latest Trends in Information Technology
Dedicated to remote sensing images, from their
acquisition to theiruse in various applications, this
book covers the global lifecycleof images, including
sensors and acquisition systems, applicationssuch as
movement monitoring or data assimilation, and image
anddata processing. It is organized in three main
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parts. The first part presentstechnological information
about remote sensing (choice of satelliteorbit and
sensors) and elements of physics related to
sensing(optics and microwave propagation). The
second part presents imageprocessing algorithms and
their specificities for radar or optical,multi and hyperspectral images. The final part is devoted
toapplications: change detection and analysis of time
series,elevation measurement, displacement
measurement and dataassimilation. Offering a
comprehensive survey of the domain of remote
sensingimagery with a multi-disciplinary approach,
this book is suitablefor graduate students and
engineers, with backgrounds either incomputer
science and applied math (signal and image
processing) orgeo-physics. About the Authors
Florence Tupin is Professor at Telecom ParisTech,
France. Herresearch interests include remote sensing
imagery, image analysisand interpretation, threedimensional reconstruction, and syntheticaperture
radar, especially for urban remote
sensingapplications. Jordi Inglada works at the Centre
National d’ÉtudesSpatiales (French Space Agency),
Toulouse, France, in the field ofremote sensing image
processing at the CESBIO laboratory. He is incharge of
the development of image processing algorithms for
theoperational exploitation of Earth observation
images, mainly in thefield of multi-temporal image
analysis for land use and coverchange. Jean-Marie
Nicolas is Professor at Telecom ParisTech in the
Signaland Imaging department. His research interests
include the modelingand processing of synthetic
aperture radar images.
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Hyperspectral Data Compression
This clearly written book offers readers a succinct
foundation to the most important topics in the field of
data compression. Part I presents the basic
approaches to data compression and describes a few
popular techniques and methods that are commonly
used to compress data. The reader will discover
essential concepts. Part II concentrates on advanced
techniques, such as arithmetic coding, orthogonal
transforms, subband transforms and Burrows-Wheeler
transform. This book is the perfect reference for
advanced undergraduates in computer science and
requires a minimum of mathematics. An authormaintained website provides errata and auxiliary
material.

Remote Sensing Image Processing
Data Compression
A real-world guide to practical applications of
groundpenetrating radar (GPR) The nondestructive
nature of ground penetrating radar makes itan
important and popular method of subsurface imaging,
but it is ahighly specialized field, requiring a deep
understanding of theunderlying science for successful
application. Introduction toGround Penetrating Radar:
Inverse Scattering and DataProcessing provides
experienced professionals with thebackground they
need to ensure precise data collection andanalysis.
Written to build upon the information presented in
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more generalintroductory volumes, the book
discusses the fundamentalmathematical, physical,
and engineering principles upon which GPRis built.
Real-world examples and field data provide readers
anaccurate view of day-to-day GPR use. Topics
include: 2D scattering for dielectric and magnetic
targets 3D scattering equations and migration
algorithms Host medium characterization and
diffraction tomography Time and frequency steps in
GPR data sampling The Born approximation and the
singular valuedecomposition The six appendices
contain the mathematical proofs of allexamples
discussed throughout the book. Introduction to
GroundPenetrating Radar: Inverse Scattering and
Data Processing is acomprehensive resource that will
prove invaluable in the field.

Digital Imaging for Cultural Heritage
Preservation
This presentation describes various aspects of the
regulation of tissue oxygenation, including the roles of
the circulatory system, respiratory system, and blood,
the carrier of oxygen within these components of the
cardiorespiratory system. The respiratory system
takes oxygen from the atmosphere and transports it
by diffusion from the air in the alveoli to the blood
flowing through the pulmonary capillaries. The
cardiovascular system then moves the oxygenated
blood from the heart to the microcirculation of the
various organs by convection, where oxygen is
released from hemoglobin in the red blood cells and
moves to the parenchymal cells of each tissue by
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diffusion. Oxygen that has diffused into cells is then
utilized in the mitochondria to produce adenosine
triphosphate (ATP), the energy currency of all cells.
The mitochondria are able to produce ATP until the
oxygen tension or PO2 on the cell surface falls to a
critical level of about 4–5 mm Hg. Thus, in order to
meet the energetic needs of cells, it is important to
maintain a continuous supply of oxygen to the
mitochondria at or above the critical PO2 . In order to
accomplish this desired outcome, the
cardiorespiratory system, including the blood, must
be capable of regulation to ensure survival of all
tissues under a wide range of circumstances. The
purpose of this presentation is to provide basic
information about the operation and regulation of the
cardiovascular and respiratory systems, as well as the
properties of the blood and parenchymal cells, so that
a fundamental understanding of the regulation of
tissue oxygenation is achieved.

Fundamental Data Compression
Geomatics is a neologism, the use of which is
becoming increasingly widespread, even if it is not
still universally accepted. It includes several
disciplines and te- niques for the study of the Earth’s
surface and its environments, and computer science
plays a decisive role. A more meaningful and
appropriate expression is G- spatial Information or
GeoInformation. Geo-spatial Information embeds
topography in its more modern forms (measurements
with electronic instrumentation, sophisticated
techniques of data analysis and network
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compensation, global satellite positioning techniques,
laser scanning, etc.), analytical and digital
photogrammetry, satellite and airborne remote
sensing, numerical cartography, geographical
information systems, decision support systems,
WebGIS, etc. These specialized elds are intimately
interrelated in terms of both the basic science and the
results pursued: rigid separation does not allow us to
discover several common aspects and the
fundamental importance assumed in a search for
solutions in the complex survey context. The
objective pursued by Mario A. Gomarasca, one that is
only apparently modest, is to publish an integrated
text on the surveying theme, containing simple and
comprehensible concepts relevant to experts in Geospatial Information and/or speci cally in one of the
disciplines that compose it. At the same time, the
book is rigorous and synthetic, describing with
precision the main instruments and methods
connected to the multiple techniques available today.

Handbook of Mathematical Geosciences
Earth observation is the field of science concerned
with the problem of monitoring and modeling the
processes on the Earth surface and their interaction
with the atmosphere. The Earth is continuously
monitored with advanced optical and radar sensors.
The images are analyzed and processed to deliver
useful products to individual users, agencies and
public administrations. To deal with these problems,
remote sensing image processing is nowadays a
mature research area, and the techniques developed
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in the field allow many real-life applications with great
societal value. For instance, urban monitoring, fire
detection or flood prediction can have a great impact
on economical and environmental issues. To attain
such objectives, the remote sensing community has
turned into a multidisciplinary field of science that
embraces physics, signal theory, computer science,
electronics and communications. From a machine
learning and signal/image processing point of view, all
the applications are tackled under specific
formalisms, such as classification and clustering,
regression and function approximation, data coding,
restoration and enhancement, source unmixing, data
fusion or feature selection and extraction. This book
covers some of the fields in a comprehensive way.
Table of Contents: Remote Sensing from Earth
Observation Satellites / The Statistics of Remote
Sensing Images / Remote Sensing Feature Selection
and Extraction / Classification / Spectral Mixture
Analysis / Estimation of Physical Parameters

Remote Sensing Digital Image Analysis
The seven-volume set LNCS 12137, 12138, 12139,
12140, 12141, 12142, and 12143 constitutes the
proceedings of the 20th International Conference on
Computational Science, ICCS 2020, held in
Amsterdam, The Netherlands, in June 2020.* The total
of 101 papers and 248 workshop papers presented in
this book set were carefully reviewed and selected
from 719 submissions (230 submissions to the main
track and 489 submissions to the workshops). The
papers were organized in topical sections named: Part
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I: ICCS Main Track Part II: ICCS Main Track Part III:
Advances in High-Performance Computational Earth
Sciences: Applications and Frameworks; Agent-Based
Simulations, Adaptive Algorithms and Solvers;
Applications of Computational Methods in Artificial
Intelligence and Machine Learning; Biomedical and
Bioinformatics Challenges for Computer Science Part
IV: Classifier Learning from Difficult Data; Complex
Social Systems through the Lens of Computational
Science; Computational Health; Computational
Methods for Emerging Problems in (Dis-)Information
Analysis Part V: Computational Optimization,
Modelling and Simulation; Computational Science in
IoT and Smart Systems; Computer Graphics, Image
Processing and Artificial Intelligence Part VI: Data
Driven Computational Sciences; Machine Learning
and Data Assimilation for Dynamical Systems;
Meshfree Methods in Computational Sciences;
Multiscale Modelling and Simulation; Quantum
Computing Workshop Part VII: Simulations of Flow and
Transport: Modeling, Algorithms and Computation;
Smart Systems: Bringing Together Computer Vision,
Sensor Networks and Machine Learning; Software
Engineering for Computational Science; Solving
Problems with Uncertainties; Teaching Computational
Science; UNcErtainty QUantIficatiOn for
ComputationAl modeLs *The conference was canceled
due to the COVID-19 pandemic.

Pattern Recognition and Machine
Learning
A comprehensive reference for the many different
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types and methods of compression, including a
detailed and helpful taxonomy, an analysis of the
most common methods, and discussions on their use
and comparative benefits. The presentation is
organized into the main branches of the field: run
length encoding, statistical methods, dictionary-based
methods, image compression, audio compression,
and video compression. Detailed descriptions and
explanations of the most well- known and frequently
used methods are covered in a self-contained fashion,
with an accessible style and technical level for
specialists and nonspecialists. In short, the book
provides an invaluable reference and guide for all
computer scientists, computer engineers, electrical
engineers, signal/image processing engineers and
other scientists needing a comprehensive compilation
for a broad range of compression methods.

C4.5
Hyperspectral Satellites and System Design is the first
book on this subject. It provides a systematic analysis
and detailed design of the entire development
process of hyperspectral satellites. Derived from the
author’s 25-year firsthand experience as a technical
lead of space missions at the Canadian Space Agency,
the book offers engineers, scientists, and decisionmakers detailed knowledge and guidelines on
hyperspectral satellite system design, trade-offs,
performance modeling and simulation, optimization
from component to system level, subsystem design,
and implementation strategies. This information will
help reduce the risk, shorten the development period,
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and lower the cost of hyperspectral satellite missions.
This book is a must-have reference for professionals
in developing hyperspectral satellites and data
applications. It is also an excellent introductory book
for early practitioners and students who want to learn
more about hyperspectral satellites and their
applications.

Basics of Geomatics
Data structures and algorithms are presented at the
college level in a highly accessible format that
presents material with one-page displays in a way
that will appeal to both teachers and students. The
thirteen chapters cover: Models of Computation, Lists,
Induction and Recursion, Trees, Algorithm Design,
Hashing, Heaps, Balanced Trees, Sets Over a Small
Universe, Graphs, Strings, Discrete Fourier Transform,
Parallel Computation. Key features: Complicated
concepts are expressed clearly in a single page with
minimal notation and without the "clutter" of the
syntax of a particular programming language;
algorithms are presented with self-explanatory
"pseudo-code." * Chapters 1-4 focus on elementary
concepts, the exposition unfolding at a slower pace.
Sample exercises with solutions are provided.
Sections that may be skipped for an introductory
course are starred. Requires only some basic
mathematics background and some computer
programming experience. * Chapters 5-13 progress at
a faster pace. The material is suitable for
undergraduates or first-year graduates who need only
review Chapters 1 -4. * This book may be used for a
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one-semester introductory course (based on Chapters
1-4 and portions of the chapters on algorithm design,
hashing, and graph algorithms) and for a onesemester advanced course that starts at Chapter 5. A
year-long course may be based on the entire book. *
Sorting, often perceived as rather technical, is not
treated as a separate chapter, but is used in many
examples (including bubble sort, merge sort, tree
sort, heap sort, quick sort, and several parallel
algorithms). Also, lower bounds on sorting by
comparisons are included with the presentation of
heaps in the context of lower bounds for comparisonbased structures. * Chapter 13 on parallel models of
computation is something of a mini-book itself, and a
good way to end a course. Although it is not clear
what parallel

An Introduction to Data Structures and
Algorithms
This is the first textbook on pattern recognition to
present the Bayesian viewpoint. The book presents
approximate inference algorithms that permit fast
approximate answers in situations where exact
answers are not feasible. It uses graphical models to
describe probability distributions when no other books
apply graphical models to machine learning. No
previous knowledge of pattern recognition or machine
learning concepts is assumed. Familiarity with
multivariate calculus and basic linear algebra is
required, and some experience in the use of
probabilities would be helpful though not essential as
the book includes a self-contained introduction to
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basic probability theory.
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